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TABULATION OF THE f5 FUNCTIONS WHICH OCCUR IN THE

AERODYNAMIC THEORY OF OSCILLATING WINGS IN
SUPERSONIC FLOW

By Vera Huckel
SUMMARY

The integrals which are denoted as the fk functions and which occur

in the aerodynsmic theory for wings oscillating in pure supersonic flow
have been evaluated and tabulated for various Mach numbers and values

of the reduced frequency. Specific values of parameters A, M, and k
for which tabulations of f; are presented are: A = O to 11; Mach numbers
of 1.2, 1.3, 1.4, 1.5, 1.6, 1.8, 2.0, 2.5, 3.0, 3.5, 4.0, and 5.0; end
values of the reduced frequency k from O to 2.0 at the following inter-
vals - 0(0.005)0.15, 0.15(0.01)0.2, 0.2(0.025)0.35, 0.35(0.05)1.0, and

1.0(0.1)2.0. The tabulated values are considered accurate to one in the
last digit.

INTRODUCTION

This report is concerned with a tabulation of the f- functions

that occur in the aerodynamic theory for wings oscillating in pure
supersonic flow. These functions are definite integrals of the form

x
u/\ xkeiﬂxJo(ax)dx, where A is an integer, Jg d1s the Bessel func-
O .

tion of first kind of order O, and £ and a dJdepend on Mach number
and frequency. They have arisen from the theory for two-dimensional
wings as originally developed by Possio (ref. 1) and further developed
by Von Borbély (ref. 2).

Von Borbély (ref. 2) expressed the aerodynamic forces for a rigid
two-dimensional oscillating wing in terms of fx functions. In -addition,

he derived and presented a recursion formula whereby f; for any A
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cean be evaluated in terms of the primitive function f,. In application,

however, this recursion formuls involves small differences between large
numbers so that the evaluation of £y to an increasingly large number

of places 1s necessary in order to avoid intolerable errors in f; as A
increases.

Schwarz (ref. 3) considered the evaluation and tabulation of certain
integrals that are pertinent to both subsonic and supersonic aerodynamics.
These integrals involved Bessel functions and Hankel functions of zero
order among which was the primitive integral fo. A feirly extensive

tabulation of this integral is presented in reference 3; however, these
tables are inadequate with regard to the number of places required to
calculate £, to a sufficient degree of accuracy by Von Borbely's recur-

sion formula for AN greater than 2 or 3.

The f, functions for A = 0 to 3 arise in deriving the serodynemic

forces for rigid wings in pitching and vertical translation, as shown,
for example, by Von Borbely (ref. 2) and Garrick and Rubinow (ref. 4).
Some tabulations have been made of f% for values of ‘A necessary for

treating such rigid wings. These tables are, however, for the most part,
rether sparse with regard to either Mach number or frequency. For example,
Von Borbély (ref. 2) and Miles (ref. 5) made tabulations at convenient
intervals of a reduced-frequency—Mach number parameter, but convenient
intervals in such a parameter do not necessarily correspond to conven-
ient Mach number intervals. Keller, Black, and Czuba (ref. 6) made tab-
uwlations at convenient Mach number intervals but their tables do not

cover a sufficient range of reduced-frequency parameter for general
application.

If consideration is given to flexible wings or parts thereof, con-
slderably higher values of the index A arise. Exemples that illustrate
this fact may be found in treatments of chordwise bending (ref. T), wide
delta wings (refs. 5, 8, 9, and 10), and panel flutter (refs. 11 and 12).

The present report presents a tabulation of the f, functions for

A =0 to 11 for various supersonic Mach numbers and values of the reduced
frequency. The intervals are believed to be convenient with respect to
Mach number in the range 1.2 to 5 and cover a falrly wide range of reduced
frequency at small intervals convenient for general application. Calcu-
lations for the tables were performed by the Computation Laboratory,
National Bureau of Standards, under an NACA contract. These tabulations
should constitute a useful addition to existing tables pertalning to
unsteady supersonic aerodynamics. In addition to the tebulations, a
brief discussion of some of the applications mentioned in the foregoing
paragraphs 1s presented.
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X,y
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SYMBOLS

Cartesian coordinstes

functions defined in equations (1) to (3)
Mach number, V/c

one~half chord

velocity of sound in undisturbed medium
velocity of main stresm (supersonic)
reduced frequency, bw/V |
angular frequency of oscillation
frequency parameter, - 2kM2/(M2 - l)

Bessel function of first kind of order O

nodael line associated with wing pitching

amplitude constant associated with translation
amplitude constant associated with pitching
amplitude constant associated with parabolic camber
plan-form area

local pressure difference

displacement of wing plan form
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DISCUSSION AND DESCRIPTION OF TABULATED FUNCTIONS

Definition of f)\

The function f which is a definite integral occurring in the

theory of unsteady supersonic serodynsmics appears in a number of forms,
one of which is

1 - -
f?\(M,c'i)) = /; uke’inO(f—g u)du (1)

where M is Mach number, o is 2.1:1«12/(15&2 - l), k is the reduced fre-
quency, and J; 1s the Bessel function of the first kind of order O.

Another fbrm, which may be readily derived from equation (1) is

£, (10,®) = % j; ° (%))\e'mxa‘o(x)dx (2)

where o =

lc4 (=1

As may be noted in equations (1) or (2), £, 1is complex and may
be written in terms of a real and imaginary part as

£ = (fK)R + 1(f7\)I (3)

where, for example,

(f-,\)R = %‘/})‘f (%)}\cos Mx Jo(x)dax

(f}\)I = -%Jj (%)ksin Mx Jo(x)dx
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In some applications where integrals of this form arise, the parameters M
and @ may be replaced by other parameters.

Some Applicationé Involving £

Two-dimensional rigid wing.- In references 2 and U4 consideration is
given to a two-dimensional wing oscillating in pitch o and vertical
translation h, and moving at supersonic speed. The displacement of this
wing relative to its mean position can be expressed as

Z = [?o + ao(x - xdﬂ elwt (%)

where h, and a, are amplitude constants and x = X, 1is the axis
about which the wing pitches or the node line associated with pitching

motion. As discussed in references 2 and 4, the forces and moments are
expressible as combinations of f5 with A =0 to 3. For example, the

moment coefficients associated with pitch about the leading edge (%o = 0)
of the wing are in a form reducible to

Mx' 4 iMy' = —L  Jl_ Broe o ozen popa) 4+ 2 opq| 4 Mlp, -
S e LR RE TP e

Camber modes.- If, in addition to pitch and translation, the wing
is undergoing parabolic chord bending, as discussed in reference T, the
displacement of the wing can be expressed as

Z = l:ho + ao(x - xo) + Zbg(ex - 3_:):'31@ (6)

where h,, a,, and x, are defined in the preceding paragraph, and 7,

is an asmplitude constant associated with the camber mode. According to
this reference the coefficients associated with camber in the generalized
camber force are given by
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1 [s8

No + iNg = ——=—— -fq + 3Ly - 2f3) +
7 M2—l5k2( 3)

%(—fo + 5fp - 5fx + T5)+ %%E( 1 - 3fp + £)) (7)

Other examples involving camber modes in which s knowledge of fk

for higher values of A 1is required may be found in investigations per-
taining to panel flutter. (See, for example, ref. 12.)

Finité wings with supersonic edges.- An important epplication of the
f% functions occurs in the flutter analysis of finite wings in purely

supersonic flow. Some investigations (for example, refs. 8 and 9) have
dealt with such wings undergoing deformations that vary with respect to
both chord and span direction. To illustrate, if the virtual displace-
ment of the wing is assumed to be expressible in polynomial form in terms
of generalized coordinates as

to74

(=3
aqo’o + Sql,ox + Sqo,ly + Bql’lxy F .. .+ qu’sxry ...

};Z Ban, " (8)

the virtual work, from which the generalized forces are readily obtain-
able is

W = ZE 8, g [[xrysAp dx dy (9)
r 8 S

where S 1is plan-form area and Ap 1is the pressure arising from the
virtual displacement ©8Z. After the surface integrations in equation (9)
are performed, the results can be expressed as
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W = Z Z 8ar, g Z Z 84y Fomrs (M,®) (10)

vhere the function ¥ ..o is found to be expressible in terms of fk

with A ranging up to the value (m + n + r + s + 2). For example, in
reference 5 the forces and moments are obtained for a triangular wing
with supersonic edges which is oscillating in linear pitch and trans-
lation. The results are found to involve f3 up to A =4 which may

also be seen from equation (10), where in this case the indices are
m=1, n=0, r=1, 8 =0. Another example is reference 10, in which
the generallzed force based on strip theory is determined for a delta
wing undergoing parabolic span bending. In this case, the summation
indices in equation (10) have the values m =0, n=2, r=0, s =2
and the generalized force is found to involve £ up to A = 6.

Tabulations of fk

This report presents tabulations of f, (table I) for A =0 to 11

for various supersonic Mach numbers and values of the reduced frequency.
Specific values of parameters A, M, and k for which tabulations
of f3 are presented are: A = O to 11; Mach numbers of 1.2, 1.3, 1.k,

1.5, 1.6, 1.8, 2.0, 2.5, 3.0, 3.5, 4.0, and 5.0; and values of the reduced
frequency k from O t0.2.0 at the following intervals - 0(0.005)0.15,
0.15(0.01)0.2, 0.2(0.025)0.35, 0.35(0.05)1.0, and 1.0(0.1)2.0. The cal-
culations were performed on the Wational Bureau of Standards Eastern
Automatic Computer (SEAC) by means of a numerical integration procedure
involving the trapezoidal rule with correction terms contalning first

and second differences. (Gregory's formuls terminated at the second dif-
ference term.) The tabulated values were checked by reevaluating each

f3 for k =2 by another method involving an 1l-point Lagranglen inte-

gration formuls with the Interval between points equal {o one-sixtieth
of the complete interval of integration. Since in the first computation
the integral evaluasted at k = 2 was dependent upon all the other inte-
grals for k < 2 for the same A and Mach number, then, if the values
checked for k = 2, this was regarded as a sufficient check and the
results were deemed accurate. The tabulated values were further checked
by camparison with existing tables where possible. The values in the
table are judged to be accurate to one in the last digit.
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With the use of this table, Von Borbély's recursion formula can be
employed to obtain £, satisfactorily for at least a few additional

velues of A, that is, at least N =13 or 1k.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., October 27, 1955.
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INDEX TO TABLE

Tabulations are presented of the real and imaginary parts of 5
where

L - ~
£ (M,3) = /; uxe"ino(%gdu

or

£y = (f))R + i(fk)l

and the parameters range- as follows:

k
A M
Value Intexrval
1.2, 1.3, 0 to 0.15 0.005
1.4, 1.5, 0.15 to 0.20 0.01
0 4o 11 1.6, 1.8, 0.20 to 0.35 0.025
2.0, 2.5, 0.35 to 1.0 0.05
3.0, 3.5, 1.0 to 2 0.0L
k.0, 5.0 2 | eeees
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TAHE I.- VALES OF £5(H,3) = (f)\)n + 1(‘)‘)I

(fo)y

1.0000000
9997385
9950585
99T 61
5561600
K001
SB 8RS

5882504

9% B55

34

(ro) T

0.0000000
~ 0165607
-.03270%%
-.0490105
-.06526:0
-0814&5
=.09TB99
= 1132D
=.1299915
- E511%

- 1606823

- 170OT%

-.1912800
2062

(a) H=1.2
()

0.

(£2);

0.0000000
~.0109067

=191

~.1998:50
—.20755%
-21585%
- 225360
- B065R3

9930%
—.16789681
—.136070

- 11807138
=157
—.116%51458
—. 1282668
- 1372635

—.1h16192
—.1395199
- BISAT
-. 120052

-.108158

(t2)g

0.5555333
3531601
3327565
3520365
3310303

3297398
32816k

3191248
3161967
3150116

NACA TN 3606

(*2)

~10P1

~ATHES
~-.1801888
~. 186721
~ 1885090

~.1528958

~213558

061816

-050308
—043857
~.0615524
-0%T137
-.0h 898

=03

~Bo8
-039138
-0k
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% B4b3E 3gEy 9

-t d .-

baERE BEED

(£3),

1016710
048185
0498080
0275662
0088235

~.0055150
-.01600
-.024 8533
-.0190671
- 0043 68D

0125065
Qoaz%g
0323

02365

010840
—.002544 1
~.0129004
~.0176:40
~.0175191

—-.0078137
-.0011262
—.00 %804
-0201502
-.026:36:

=.0228P8
~01%36
—.01839%

-

(2) M = 1.2 - Continued

(r3)1

0.0000000

—.127922
-.1110128
-0

—.0202503
—.0531002

—.02780%9
-.051211%
-.06T3061
-.0T16326

-.0419111

—.0323960
—.0}79§1
~.035088
-.053%1
—.0328307
—023T03
—.0234k99
—.02HM3

—0272135
=.0202596

()
0.2000000
-1998969
15958
1990738
19855

16578
1619664

161430
A5TE03

.1
1461232

1420216
J3TesR

OB37135

Ky 31y
0317550
0311957
0131497
—0017305

(%)

0 .0000000
~.00% 51
- 01087
~.0163234
-.0217229

=.1115913

~- 146 &
= 11TR13
-.12023%5
-.1227585
- 12590979

- 1272516
—. 1309957
—1339824
—. 1362096
-.1376815

138,087
130922
1T
—=.12270%1
- 1110031

B
053623
—031T187
~.0183:81

TABIR I.- VALIES OF f(M,3) = (r;\)}1 + 1(q)1 ~ Contimmsd

(15)3

0.1666667

1160911
1B T1
.1087328
~108955
L1011223

(rf')I

0.0000000
~ 004640
—.0093401
~.0139902
=.0186166

081111
-083381k

—011318;
0165543
030782
—042h 30
—~050h45h
0526796
—045024 8
=0410565%
=0515095
—.022888]

—0163223
-0238635
=.031841
-.0255263
-.018368

—0113%3
—01249135

13
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TABIE I.- VALUES OF f£3(H,%) = (t)‘)n + 1(2)\)1 - Combimed

{(a) M =1.2 - Cootimed

3 (fs)n (1'6)I (r.{)n (:7)1 (:B)R (re)I

0.000 0.14285T1  0.0000000  0.1250000  0.0000000  0.3111111  0,0000000
005 SBR2TTO 0050897 .12h2T)  —.003685 21110556 —.003RTi7
.010 k2367 0001723 L2ETI6 —O00TRGH .1108:89 ~.00653
015 .h21368  ~.0122406 1353517 —.010808 .1105218 —009791
020 JR15TH —0168% O350 —OowaTER 11006 T —~01302 %
023 J1508619 — 123208 —.018%467 0BT —.0162398
030 399895~ 228158 —.021589 .10876%: ~.0104226
035 560630 —.0282296 1214958 ~.02508:8 J0TR 022502
K JOTTOE 0321210 20835 —.02099% 1069623 —.0286768
043 38862 ~.0%559559 1152807 T 031984y .105876% ~REBP
0D 1349813 ~.039702 1911 ~.03 1 S10R6T1 =031 HR
0% 3357 —.0534348 d1G58  —03 L103Z/E87 0
06 Ja51 ~04 D3 S8 ~0RITHS .1019120 —03T58 7
063 120087 —.0m6128 A1 OB 10035 -
Koy 1276008 —0%K0Kk2 -1113%01 ~04 D024 098080 ~ 0531548
o7 J25BhT 0529 Ja0H128 ~.0m98R6 0966595  —.0458261
080 JA234488  —.00TI36 J0BE8 0388 HO99089T ~048116
085 1208459 -.02!;8)8 .1052088  ~.0866712 O0P1337 —.050%0%
0% 18329 0859396 J1029519 ~.0%3P2 0910856  ~0BZhE
095 J15T112 —.0&885 L1005%9T9  ~.0619665 088h99  —.0%56%:8
.130 .11392;; —ﬁ’zm@' §99216518§{ ~ 0658 :ggig;; ~0578TT5
.10% +1101 - 19 1 - 55 ~0559991
110 07487 —.oﬁom 0950050  -.0691007 020535  —060165
15 10524 61 — 084513 0903132 - 0NhB6 o T —08R67
<120 1011677 —.08RT7697 O8TBI17 —0TRTS OTN27 ~065R69
125 090139 081922 L8255 —07181 OHRT -06%149
130 OHTBE0 —.08598 0818403 -0 DTigx2
135 0915116  —.0 0765021 —0786122 06507 - 0552
. —090655, OTI0 —oDThSs £ ~OT 7O
LY ] LBTBE6  —.0922%K6 ORHI  —.08120 OG8R8 -0P003L
K1) 0813P6 —OPBHB3S 068502  —087852 0610857  ~.0H1022
160 OBE301 -~ 05695  —0H037 O3EE6 —.0TH351
10 —.09813%0 L5765  —.0868% 055891 ~OTRTT
.18 DE3GBS ~095kkL 051089 087329 LuR1676 ~OT83 D
.10 O5385T  —.1001637 OiLEE96 —.08%2 038350 -.0785136
200 L4605 ~.1003057 0386767 —0804h 03350023 -07%:186
02 ~09@38; 025906k -0 019709  ~.0TE220
290 O1h656  -.0930365 01060 -089130 00 -.071705%
275 0017308 -.0832193 ~000&R65 -OPBEE  ~.0020397 —06:7202
300 -.008581 —0TH300 -00hTT9 -0&:6:2T  ~.009TT35 -056;208
325 ~0156433 —.06386  ~0156657 —.0%%913  —.01V617T  —O4R167T
3% ~0203086 —.oRTR  ~01I9MIT .06 -.0178: ~3TBR
£00 ~.020%083 -.05103%9 -018%19 =024 7191 =016 —.0203219
&0 =032 —.0P0TT ~.0056642 -.0108:82 -008056  —.0081310
.30 001683  —.002727 0028569  —.004 8224 0037200 —.0033120
S0 O1h% —-008: 906 018691 —.006841 O1h@68  ~-.005816
. 0239596  —.0163588 022656  —014861 0213571 -0137602
6% 026595 0277921 LO281813 -0256216 0221650 —.oeaegag
. 0220606  —.038%91 019613 —05H538 L1358 03288

01266k G438 0102557  —.0%33957 008050  —0380032

80 0011785 -0&67&7 <.0005509 —0520208 -0018568 -038
R:, ] — 00505k % ~0100731 —037%61 -0108% —=0333817
.500 -0159518 -03& T —0159031 —0296587  ~.015 —.0256727
550 ~.0178965 -0109% ~.020 0582 ~0161738  —013%17
1.000 ~01B 0T —mm —0151306 -0136:20 ~012500% -010B&R
100 -.0050572 -.0125251 -0026609  —.009810% 00186  —.007925%
1.200 £0015%0 -.0203986 0021458 -018027P 0025573 -0165293
1.300 -005010 —0200937  —.0049055 —025552k% -004 6544 -

1.400 -0168565: —.0252821 -0159045 -022228 -0 795 -0198111
1.500 —02009% -.010606 =01 -01224% =0172617 -01007D5
.80 -0149193 =.0081918 —.0131178  -.00%9722 -01155%9 —00§43596
By.o) -.009316 -00986:2 -0076:32 -0080508 —ooeeeg -0068812
.80 ~-01068 -0 7680 —~0092150 -.01306% -0
.500 -0171865 o} 1 Yrn] -015607TT  —.01294h% =014360 -0116063

=111 —008397  —0192390  -00676®  -O1TT131  -.00351%%
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115
120

155

TARCE I.- VALGES OF £3(M,3) = (£) + 1(fp); - Comtimed

(fa),

0042689

D1h1k2
0200688
0203
01553
0067280

~.0028515
-0107617
-.015103
-.01%31

-onpt

-,0009825
L£028193
By sreti
=011

-.01609%

-.0102950
=.0052253
-.00T1617
-.0133611
~0161543

(a) M 1.2 - Concluded

(fs),

S oeai

-.0288:57

-0

o3

~.0031607
> 6

~-.0109128
-.0103530
~.004 3ok

(220,

0.0909091

£
‘o0
0500238

08281
085246
0822143
081995
it

Q623
.oé?m

~.0106721
~.0002838

(f0),

(fn)y

00302
-.00434 64
=0130779
-01h1223

-0081985
~,0036100
-.00587%0
-.0118510
-01k4369

(fn),

2 [
~0025167
~0050286
0075310
-0100191

-012:468
0159539
=01T51>
-0197360
-022085

-.0288801
-.0310166
-033115

~0351325
~03T247

15
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TARIE I.- VADIES OF 1(,G) = (£3), + 1(f)); - Contimued

0091111

-1213138
-~ 1331811
—~1589BT
15589
- 1685085

~19881
—~19126T3
~.202%50%
~21538011
~ 228 658

(b) H=1.3

(fa),

0.

-1207117
-.1201107
-.1

-.1302885
-.1368336

()
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(fz)I

86
~.1003689
-.1058037
-1

— 116346
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TARLE I.- VAUES OF £)(4,8) = (£)_ + 3(£p), - Comtiimued

(b) M = 1.3 - Continned

x &), (B @), (m), (&), (%)
0.000 0.2500000  0.0000000  0,2000000  0.,0000000  0,1666667  ©0.0000000
005 2h95%R -.00u8T0 199945 - 0050815 L1666181 —.003498%
010 249710 -.0097918 1997780 - .0081%96 A6 RE —.006058
015 Bl -.06TT8 L1995006  —.0122308 16682297  —.0105630
020 2480519 «.019%520 .1991128 -.0162916 163804 =.0139630
025 APB9  -.025510% .1986148  —.0203385 JAGBRHRT  —01K307
030 2H76HR9 - 0292490 1980075 —.025368R JAGe32 — 020881
038 246588 -.034060 192508 -.02837D JAG298  —02431T1
050 2488762 -.038851 196680 -.0323623 JA65THP -.0277298
055 SR8 -.0836 19540 —.0365199 JALT9T —.0511181
o5 24535761 - .085328 L19hk9%s  —.0502468 .1618514 —.03%h T
055 2522408 ..0%0112 L1953518  —.0441398 108512 —.0376100
060 2407858  -.0576%09 1921039~ .08 79955 JA597801 0511077
063 235208 -0 5 JA0TB3 —.0518107 .1885T92  —.0h%h3695
0P B304 - 06T 483012 -.05958h 58098 —.08T9RT
073 235697 -.0T12780 A8TRS —.09930T 15953 -00TA3
08 233T6R 0757112 8090 —.062986 JA%S5111 0539118
085 2317278 ~. 080081 A8352 -.06051 AR08 -.05002%
050 2295751 ~.0813933 185107 -.0PITI9 J513T59 0800837
093 27138 - .008883% 10578 - 0B6803 96853 —.0650330
.100 22488 -.0RDT 785511 —-.0TH2TR JETNTT -.06596
.105 L2224 T18 -.09690g 176370 -.080%5102 AON9  —0688%
.110 2198968 -.100% ABSDG -oBes: 1441510 —0T716648
115 217225 -.1048708 <1T1951% - 080 Py 142155 -0
.120 2184510 -, 1087313 L16958:6  —.0902486 1800918 -, 0771161
125 2115856 -.1125067 -167138  -.0933496 379518 —OTEM
.130 2086290 —.116144 AG6™T 093 ER 357505 -.08&304%
1355 ﬁgg&n -.1197918 60167 —.0993200 A3k —08 TR
140 B8 -.1252963 a593h69 —.10218:9 1311656 -.08R137
b5 L19%%12  ~.126037 568080 —.10%9669 2128TT5h -.089%3%
10 950k =.130017% AB82T —:1076859 265561 - 091829
160 19918135 ~-. 1363401 LhB0k6 -.1127961 .1212888 -.0961538
.1 1820950 -.1h224 8D JARI19T —LTTSETT J16088T7  -,1001278
.1 ARBTROE - kTR 3508 1219666 .1106255  -.1037881
190 J6TIBT - 1327651 J2B2K0 | —.125986 L1020%2 -.1071103
200 A5K126 T - 15515 227510 —.12000P L9BDT  -.110080
225 23584 ~.166T914 .10 9 —.15369142 086163 - 11983
2% 189 -8 o8mm2 —.316715 0696975  —.1196831
275 0981179 ~.1768352 071081 —. 1439083 DHTEY -.121089
500 OIS - ATT5137 OH/IP2 —.1436856 002660 -.120389
325 O5R665 - ATHIET O3R1 . k11526 026928 1176787
3% 0399131 —.1PHR 0228976 —.1363106 O137519 —.1131557
400 000052 -,185020 —.0028111 —.121481  —.007638  —.0998208
4% ~015B8  -.1339088  -.0212001  -.1024488 -.022%32  -.0820149
.30 =.030%40 -,1092596 -.031T781 -.00T855 -.030275 -.06805
590 ~.0363691 -.08:6 -0345575 ~.0596968 —.0312%19  -.0hL 504
.00 —.03%4%579 —-.088 =030T00 -.0515511 —.0265%22  —.0291970
650 —.0266685  -.Oh50912 —-.02218%0 ~.020098) -.01787R  -.0184s
.0 -.01:56@ =.0350028 —.0109%58 —.02026h —.0072333 —.0123761
TP - ~.030% 591 0006055 0181455 0033351 0120090
.80 L0331 -.03166% 0108109  —.02105P D120511 0158573
.8 01605718  -.0373248 0172329 0276982 OITSETT 0228172
.00 0199207  —.05%6877 0198871 -.036388: 0120859  -.0313913
.95 D126 ~.0%m826 018026 —.0453 0165088 —.0398:49
1.000 L1h915 —,0630028 H1292T -0 5 0112105 -.0L6KG
1.100 ~.0034185 -.0TI1987 -.0G47866 -.0% -.0060347  —.05207%
1.200 =.022818 -, 065016 —L0227271 —.o:al?}’% —02246% —.05.33569
1.300 -03%176  -.090&0F  -.05214%0 —.0385893 ~.0301 = 0304375
1.500 ~o3keph  -.03%8p34  —.0306795 —.0239% -.02% —.0165075
1.%00 ~.0260209  -.025P21 -.02259% -.016662 -.0189TR  -.0107205
1.600 =.0195667 -.0258306 -—.0151T75 ~-.017580 -~ O0NBH —.0120033
1.700 -.0180987 -.0308818 -—.0139065 -.0233122 —.0108100 -.0184%0
1.80 -.0236123 =.0348108 - 011 —.02H688 -.01G5%6  —.0231213
; 'ggg =034k -.0330303 —.02T903 023790 -0 -.0213995

—.03%R871  -.025%55 —.03% M -.01817%  -.03035%  -.014102%




NACA TN 3606

TAEIE I.- VALUES OF £,(M,&) = (r}\)n + 1(:,‘)1 - Cogtimmed

(b) M = 1.5 - Contimed

t t t. T, t, t,
(%6), (%), GR (1), (%), (ta)_
.15285T1  0.0000000  0,.1270000  0,0000000  0.1111111  0.0000000
.h281k0 - .0030611 259611 —.0027210 J110758 —.00254 68
26815 - .0061195% J28GHE6 00395 1109698 —.004 8998
425688 - 1723 465 -.0081%29 LA10793 -0 hR
521612 —.0122168 L2H3T0 0 ~.0100588 L0566 —.009TT2S
JRITRS ~.01RT3 13;052 - 015556 .1102298 —~.0121983
130T —.0182609 12360 ~0&3D L10083h  -.0156126
J50T04 - 0212731 1231051 ~.018062 8T -.01P132

-1093
-1401093 - -.024250 Jgd2eR -.021550 .1088635 -.0193978
O3B88 — 0272190 L218TH% —.02%18D J0RP9 ~.0217%1

SO38T8 ~.0301 211893 — 0267966 1076109 —~.0241100
1376651 =0330 . 97  —0293805 06833 026332
L136Ti198 -~ 035hRB TNKRTTT ~031538 -1060919  ~.0267317
-1326'.07 — 0387956 J18BH1T ~.033k618 .1 5 —.0310032
AT ~ 041090 J1TR0 0360607 1083130 ~.0332458
3385 ~.04h3 1161365 —:gesﬁw-z'l J1033287  ~.03%45B
1320579 ~.04T1216 12895 041886 .1022808 0378358
JAZ0P27 — 04981 .1 ~.05h2362 011756 —'Degmb
J2REY —LOFRS a12785 0468856 . 3 —.0518857
J2TTRT ~05%0 JA1R342 0488885 098780  ~

1262051 ~.0 <110023%  —.0511590 ~04 5004
. ~00126 L008515 ~0BG1 L9616T5  ~.04G9
1228651 ~.082 .10 - 09531290 ~

121008 - 0G93 1053 - 057648 093335  ~.0517998
12650 ~.0673091 105 ~.0%'087 091820 ~0BEh6B
MBTO -0 1020871 ~.061TIO 0903001  ~.05%448

003356
1132133 -.0Be0T 096838  —.0655R5 087G -.0588877
2113518 -0T516 L966835  ~.06%125% 08B -.08
093681 -.0TOES LOHTET  —.0691RT OB6TER -.06211

JOPHS - .0003% O0R85T —009119 08191 ~ 0636490
10200 -08R1L 088HP0  -.0FH1618 OTRBET  ~.0665401

LHERZZ9 —.0631128 OTHB15  —.0L3266 - 0BTE51
082213  -.09582T5 OTHTIE —.L08490 062 -0
DpP288 -'105&3 LO%0520%5  — 0886757 LO521261 -0
o570 -, 9 OEB1TBT 0910555 135  -08RBT
05hoRL, ~. 05382 036598 -.091 0310696 -.0816578
O33767 -1 021 ~L00%17 0205900  —.0804 854
014050  -.1006067 Q17319 —.0878R9 0115381 - .0TT651
Q08057 - 00208 - 0837669 0025288 -0

- 009852 ~088,08 -.010786 “OR104 —011040 -0652288
-0221809 —06T8A2 -.021198% —.05%0 —.0200439  -.0498678
-028063 ~0PT3IY  -.025PP 052188  -.0236% -.035531
-~ 027358 —.0%6HhRy —.02ke815  —02 —02%44e8 -
—0228%R1  -.02H931 —.0197817  -01&158 —.01R’P8 -.0129176
-0BE0D —.01H0 —.011685  —.00 —009%BT  ~.006:766
-00k613  -—.008R6 - 2 - —001018;  -.0051240
0051273 —.0087013 QL3 —.006T90 0068878 -.00%3TT
012 - 013058 0126428 0115610 0128127  ~.0102658
ORRE - D166=0 —0181K7 01 -0168%47

-0070551 -.04622%  —.L00TB1R3 —.0R15199  —.00853P  -.0376128
- 0264 T

-028218 -0 —.02@BR 0200127 -0H45868 -.01695

~- 0HK61 -.0120586 —.0220%5 —.0086101 -019837 —.0061083

~-01 9 —002P -Q13K16T 00526  -.011315%6 —.0020h47

-L0050538  —.0098566 —.0069387 008005, —00%29%2  ~.00665

=.008%221 —01838 -.006839 —0mLE55B —.0055897  —.0132150

-01h292h  —.0202 —-.01210522 -01898% —L011B% 0160028
—.0204;

858
—-.0222750 —.01&%55
~OR2THST6 TON12613 —L02516%6 —.0091979 ~02320%k1 —.007619



NACA TN 3606

TARLE T.- VALUES OF £(%,8) = (), + 1(1)\)1 - Comtimied

k (rg)R
0.000 G.1000000
005 0999676
010 0998705
015 0997087
020 050h 85
025 0991522
030 09850
058 095203
Q0 D997
85 L9367
05 096799
055 0961287
'32'; pHares
P 0937699
0 0528681
Ogg £919056
085 0508557
00 02T
£95 0837061
100 087B29
105 08052
110 0850364
19 OB
120 0834k
125 LDPH
130 QhB9

135 0T
o1 078529

15 O
120 L2711
.60 06RGE
10 0665083
180 0955
-190 059512%
200 0533585
225 0460699
29 0361270
275 0289161
300 OVTTTTT
32 009237
53? 0015808
-.0110262
AP -.0186687
.00 -.0218178
.5 -.020287
600 -.012158

60 —.0075h

0 0000152
-T0 0072360
.80 012934
B0 0150265
0154990
D11110%
1.3053 004 86
1.100 —.8086670
1.200 -.0198938
1.300 — 0229096
1400 -.0178676
1.0 —-.0095751
1.600 ~ 00402k
1.00 ~ 0046720
1.8%0 -.0106177
1.500 -.0178198
2.000 ~.0217218

(b) H=1.5 - Concladed

(ts);

~. 0066702 .

~.0088857

-~.0110887
- 0352651
~.01%6:17
-.0176316
- 0197816

—~.0219128
- 0240231
-~ 0261109
- 02811
- .0302050

~ o306
—.0341929
- 0361373
~.0580%76
— 0399221

~.08 17591
~ B535569
=~.047%1h0
—.0470283
~ 0486999

~ 8303237
—.0519070
~2se
- 1

Zo58me

~ O5T10
=~ 083333
Z o5
~ D607

~.06802k
e
~0BHA
-03983

-~.069
“odnz

-~.00
-.0123131
- 0156130
-~ 0152268
-.0065%21

(f10)y

OPRES
0651917
O6TH21

D680
0632011
LDE0307

056762
054107

-~ 01749
- 0201558

~.018:55%5
—.013529
-~ 00684191
000701
00866

0120950
O1h193%
0154187

0069859
005216
e
-.01
— 0213858

—.0161497
—.008128

-.0030337
"-0039952
- 1

- 016856
—.020360

(f20);

0.0000000

—-.ooeoh_g;
~20061 183
~.00814351

~0101641
~.0121

-.01b1%
~ 016181
~.0181301

~ 0200826
~.02201%6
e
~02T6802

-.0299176
~.0515267
- 036%%
~,0384L68
- 1039859
Biiodss £
- O4h 5867

—.00%%:8
~.0116136
~.01L62350
~.0120798
- 0055171

(faa),
o :3&53333

0525
05087
08858

LR65H
SNEHB
05199
0655605
068218

—.0022628
:.00%?9_3
T o0 R
-.010188

~ 0397100

19




NACA TN 3606

TABLE .- VALOES OF £3(,3) = (£)) + (%) - Comtimed

(c) H=1.%
(fo)g (o) (1) (f2) (t2)y (fe)

1.0000000  0.0000000  0.5000000  0.0000000  0.3333333  0,0000000
.9999128  —.0102077 LBLE  —.00680% 3532810 —.0031037
9996515 —.0204117 L9988 ~01307N 3331281 —.010207%
992155  —.0306081 L9B11T . —.0204031 3328627 —.0195012
.9986038  —.0407533 498955 —.02T1902 33258969  —.0203900

9978225  —.090935 L9867t —.03356% 3320271 — 025687
9968659  —.0611149 L9798 —.00RD 331638 030990
995B65  —.0TI2k0 4968051  —OLB6RH ST —0355863
O350 —.0813468 Ag5RT6 —07188 B 1

929620  —.0914198 Ah 236 —.06088%9 3291134 — .04 55342

991318 —.1014555 ABR019 —.0675%65 3281287 —.0506238
985048  —.111617 ho21352 ~.0OBI9B 327526 —.05%3528
98TRA —.a212% A0GH  —.0005% 3288557 —00D26
98BR -3 13404 480381 —.08DBTH 3245689  -.06%528
980351  —.1412096 L8034 —.0939128 323180  -.003212

93RS —.15102% ABHLD  —.1005061 3216987 —.0OTS165
OTIRST — 18701 LPhE8 —.10685%5 320110 —0W99729
OTHIED - 1HMS 4813652 —.113238 318388 —~-08M16
ORIk —11366 A1 —.119611% S1666%h —.0846%
5650139  —. 1897137 HT68012 ~.125126 SIETS =05 1535

-9622788  —.208656: ATIT98  —.384 0 307838 0338

. —.2180195 L6081 —.1BhRT69 S08G:0E —.1070R%2
STHoeh8  —.227022 160207 —.0DH3L 30076 —.1124133
.051020%  —.23650%2 L3688  —.1565548 K 88 -6

-REH05  —.280840 L4363 —.1910328 288398  —.1422136
90D 306097 A3RHs  —.2012R 2P  —.190h93
051885  —=3BZGT L285180 —.21246:0 2763TR —.157021
B51913 —33ch669 4203020 —.2226k 1% 26902 —.1651%91
B1TH6 —.33510%0 L1Ikh6  —.2324466 2632561 —.172208%

8598643 —~.372h09° L0318  —~.24186% 2565010  —.1789590
B&99s  —.h058699 ST9B39 —-2636439 BT —.15630%6
0238 - 4381079 3551299 —.282761k 21862 -200687
. 32908k  —.2990907 29076 21876
BB —ANTRE 3021516 —.312%8 LATP%H3  —.22692%1

L30T% —.5130011 2H6TE —=.3230970 15858116 —.25310&
LH31 —.pok0T H6B6 —.350k26 385188 —23654T1
STOB8  —.5%h1989 BB 3375698 0930153  —.23T005
SO03TR  —.5B8T56 1408110 —.3339202 05631 =:.2304969
429786k —.5610375 OGLbch  —.3212513 0211486 —.2162223

Z2327
20635965 —Ah158D —03hG2 —.ahs8D  —~.0570%52  —.1031688

188799 —4139618  —.02mEe -ap9ee ~.043%015 —.085p%
AT —386520 —.0223%3%F —.151506 — 036G —OTI61TR
.1Tih 150 -3698117 -.018322 —. 1360105 —.02T2™H3  —.0620261
A6B33509 —35HT997 —.008B6  —.1272R60 —.01TH36  —.0569881
1666214 -.3556103 —.0014623 —.12198  —.0085610  -.0%506&2

1616088 —.3363601 008166 -.1251087 L0241 —06353 8-
598 - 3318 007208  —.131%680 002188 —07ST8N
J2%B0 -3BkTEY  —.0049667 —.1382P  -.00912k8  —.0829T1
0962311  —.5349T%  —.0238h6 —.1386%00 —.0262687 —.0865%97
D668722 —.3216557  —.0520985  —.12926  —042819  —.07i%R9

0831716 -3006031 -.0566788 —.1128:28 -.0935H —.063891%
028163 —.2TP2%6 —.062P3 -.0%k222 —.0563336 2 —O4T65:8
0213500  —255TTD  —L0606323 —0TB5T9 -0%37%H 03632
0153860 . 2402349  —.05R162 068217 —.085009 —.0275295
0179588 —.2306434  —.050285% —.0&3315 -.03R883  —.0262264



NACA TN 3606

TAEIE I.- VALUES OF £ (K,8) = (f)‘)n + 1(r7\)1 - Contirmed

{(c) M =21.h - Contirmed

k (), (),

0.000 0.2500000  0.0000000
003 259956  —.0040850
010 2498256  —.008168
015 2h900T8 —.0122403
020 2hPO0  —.0165109
025 2480118 —.020370
030 24433 — 0244228
035 24 —0261609
040 2h 1% —.052480
045 2LG&1 —.0361500
o% 2856639 —.0404TD
055 .2#6% -

080 2R3TT0 —.0482
065 2426095 —.0
oP 2R1H5T  —.05%61922
073 2403101 —.0600%528
080 2380937 —.065880
085 23THTB  —06T6T
090 2361217 —.0T14388
095 5681 —.0T751624
.100 23293 —O78&RT
105 .23123£ —.084910
.110 2208485  —.0800%e2
115 22T5R9  —.0896:90
.120 2256616 —.0951595
128 22366i9 —.0966221
130 221951  —.1000351
135 21856  —.1

. 2172907 —.106057
51 214979 —. 1
A% 2126125  —.1131386
.1 20 ~.1193615
1P £02 —.125
.18 J9TBD —.151098h
.190 .191816 —.136598
200 18076 —. /17
225 ATV9H8 —.1PBDRS
250 %9138 —a1
275 381990 —.1T155450
300 J210653  —ATTRYS
325 1037389 —.1813281
390 08632~
400 0201 —. 181802
420 0230891 —. 1R 00
. —002T96  —.159595
.50 - —.15168:9
600 —.05m§ -.1215256
60 —.0h5 — 1005171
.70 —-.04813 B —~ODH™D
TP ~0858140  —.062
800 ~0397009  —.04
.80 —.031079 —.058105
.50 -.oela?;? —.03202 8
9% —.011 —.029951
1.000 - QD2 —.05 8
1.100 L0685 —-O04BD
1,200 L045318  —.0%BRTTE
1. —00TI376 069882
1 —0236198  —.06589%6
1.500 —038095 —.0578023
1.60 —.037005  —.0438%3
1.0 —.OhE6650  —.0209T%
1.80 — 0834766  —.0176521
1.500 —055T556  —.012568%
2,000 —.0298606 —.01265T1

(%u),

0.2000000
+1999626
199806
.1996658
1555026

3
0018311

-0091789
0055222
—.00@2120
0220403

—.035P%
—0430016

—04271%
—0367028
—.0287176
—.0226607

(%),

-0
—068808
—.071565
—0BB1T
—0TA358

—. 082041
-.0851110
— 0858852

50
—.017610%

—01545:0
~0136137
—.0112519
~0121038
—.0156512

—.0276201
—0503T15
78690




TABLE I.- VAUES oF £(4,&) = (17‘)3 * 1(:7\)1

(f6)y

0.142857
288

<15318130

QhHm a2
0366:60
0161110
- 0019331
~.0165%6

-02Th %
-0345:8
55450

- 0559665
- 0253130

- 022365
- 0156159

- ng,,
- 20311;559

-03611T1
= ODND
-.0270%6
-.01918%
-.013866

(c) M =al.h - Contdrued

(),

0.0000000
- 0025318
-.0051022
- 007695
- 0101523

—-.0127291
—0152585
- 01777
- 0202888
— 0227868

-.02%Tih
- 02THI2
— 0301948
-.0326306
—0308 %

- O3 BA5T
-.0398181
- 0k21653
~ Ohhh9%H
— 0567966

—.0490 01
- 0513151

- 0378
-0TBP6
- 087781
—~ 0810003

-.08|32
=095 7650
- 095255
=.1035046
-. 108141

3
~ 1044596
-.0966201

(*7)e
0.12?000
12499

(f7)h

~0115142
=~.013%620
~015017
~0180319
~.0202%13

Contimmed

(ta)g

o.nmn

—02h 183
—-02 69
-.02910
—.0268589
—0222506
—.0164T76
=.0091501
—.0021108_2
003402
L0OTE6E0
01011541
0055595
- 173

-01916%
-.028%08

(%8)y

- 0020415
—.0050817
= 006115
- 008153

-010183
~01220%0
- 0142202
-0162268
-0182%4

—.0126328
—0023,87
+.0031261
+.0034757
=0001712

NACA TN 3606



NACA TN 3606

010

6%

.

837 33

83

FuBs

.

..

RIEER

TARLE I.- VAIUES OF f£3(4,3) = (r)\)n > 1(:;\)1 - Contimed

(%),

0. 1000000
0559782
0999128
095839
0996516

098 555
099210
0889551

(c) M =21k - Conclnded

(fa);

789
—~ 0206
—~0661718
—~D5T5668

—04T1038
—.0365%05
—.020546
-01P127
— 009504

—0051435

( flo)R

0.0909091
880

Ig?-gaeas
0078
0505875

(f10);

—0135198
—0151826

~016858 -

- 018 TS
0201095
~021R®
—.0255527

el
-0311180

—0326206
—.0341050
—03556:2
—0370033
—038:196

~.0398120
—.0411800
—, 0425225
=045 8550
—.0451285

—.0463905
—.0488287
—05114 8
—0B34k1
—-03%117

—0573469

(fa)q

0.08333%3
0833157
082586

OR21113
ON23H
003305
0693965
068397

~06hH8
et
obod
0587281

0563409
020082
0555239

036

0231334
0161981
0041208

-.006:108
— 01521

—019%97
—.0225112
—.0223917
—.019957T
—.0157913

—.0105311

(),

0 0000000
-.0015%3
—0031397
—.005 7070
—0062T1%

—.0078317
—0093871
—.0105365
—012.78
—0140133

—0619133
—.0632214

—063605
— 063280
~0601977
=054 50
—~0567516

—0578802
—.028688;
—~0199868
—012: 85
—~.0067205

—.0050433

25



NACA TN 3606

TABIE I.- VALIES OF f\(K,3) = (r)\)B + 1(f)\)1 - Contimued

(@) u=1.5

(fo)g (o) (fa)g (1), (f2)y (),

1.0000000 0.0000000 0.,2000000 0 .0000000 0.3335333 0..0000000

e -.02 L99¥HRE6  —0179913 3329TT1 = LO13hRT
&R 031 4952085  —.0259793 S327001 — 0197
998513 —.o%h AH9BTBE  —.0299%53 S3hh3 -.02ch

SD3RE —.1767%00 LOLTBT - A337 317822 —.087865
O9TI300%  —.1822876 HT8091 —.1230322 3161598  —.092028
96852 —.193T358 LTRSS —.128591 SW5161  -.0961612
9656699  —.2021326 A4 EH3009  -.13%1095 3128017 —. 1002601
SRETST  —.2104738 AT061 —-.1395%9 S1101% —.1043234

9PE3T —.2181632 H6HHO2 - LD157 309160 -.1083497
953351 - 26097 468301 —.1504005 So0pheh  -.1123377
SRE910 —.2351623 LG8 -.155TT3 S0RP3 -.11R80
Shop28 - 2532700 K625 —.1610251 3031978 —.1201933
SHHEIB —2513136 K5RT  —.1662618 3010768 -.1240583

JOH22TR -.2592913 L5608 -.1Ti4%p 29811 -.12786
55851 —.2730410 451110 —.1816506% L2h3298 —.13%0E8
R0 -.200%036 DHO —.191R .2333222 -.14270%9
9179220  -.3056645 43826 —.2013653 284768 -.m9te2s
089718 —.32009k 4320857 —.21088 272025  ~.156T355

B99G2T —.33W2AT 4251628  —.2200B1 2PPE8 —.16542
685  —.36978N K06568  —.24192h9 250788 -1
B7009 —h022233 386RTT  -.261938 32969  —.193381%
8186319 — 5321730 S6A50 —.2799928 226505 - 856
YT 1] ShI09R  —.29%910 208H%E  -.216006

&2 - 481108 3198618  —.509860 .1908108  —.2260718
JRNW3L 5039189 2959866 —.3215513 A2y -3k

LHE30  —.5509501 AT -3 39058~ 2529001
. O -.5608% 198838 - hehE 097336  -.2hpeRy
SIT991T —.S5TTI8 JA5IBT® —3hETE8 0620821 -25133%2
AR1506  —.502668 10796 —.3385%558 -.2315736
391560k —.5B1L8) —.5252158 001%R55  —.210677
J3681k1 - 188 O3B0 —.306510F —.0213018 —-.1986

8RB0 —~% ~.0500000 —.2103015 —.084887 ~—.1152080

T —~A39760  —.086517  —.a1 0613905 -.090191
BEY. 3 TS Y] -.08060 —.16H291 -.0500 -.0816113
SBBBT -3 - = A0FR1T 00386 — 06430



NACA TN 3606

045

BLL)

190

3

SEG

838

8%

kb3

B2BEE BEE

TABIE I.- VALUES OF f,(K,3) = (17‘)3 + 1(1.-)‘)1 ~ Contimed

2567131
2262
2hRTR

25505
2435848

2426413
221378

e

JATD3E2
1615286
471017

L1322141
117028

—. 0414857

—.024 6590
—.0109%:9
—. 00451 TS
—.0060E6
—.016254>

(d) M = 1.5 - Comtdirmed

(%),

—0138%

—.01%9TH1
—.02152,51
— 0251207
—.0286817
—.032517

—.03576%2

— 1019021
—. 1078243
— 113587
- 1NTD
—. 1245886

=1
296

~.027008%
—~. 014342

(%),

o.zooooogl
219991
-1998859

—.04 65569
—.031 366

¢ =010k

—.0513107
- 046766
—.0502568
—.03255%8

(%)

—.107&)5;
—.1T3%

—. 1263900
—.1340296
—.15052%

—- 5592
—.hBTH
~1B16T
—-1519677
—. A9

—.1366738
—. 1240056
—.109182
—.0931526
—.07TR021

—.0613173
—.04 73281
— 03566
—.0265 98
—.0199095

—-.0157556
~ 0201

Zionnds
~.0410699
— .04 0935

—0488597
—.0429310

(r 5)3

0.1666667
.1666:19
1665677
.1
1682709

1660486

—.0014318
—.011540

—.02416T3
—.0358102
-
=04 55T

—.042376:

(%3),

0.0000000
—.0025712
—.00514 14
—.00TP%h
—.0102%42

= 1359%5
—.1191911

—.1233056
—. 1262826
- 12884 B
-.1270768
—.121380

—.1123615
~.1007395
—08H1B
—.0732108
—.050133

~0163
—.0116072

—.009% 866

25




.025
030

-120

135
mo
k5

10
R
ap
RY: Y
.10

85853

B3Y

3
3

¥ 8

B

aEeRE BuBEE 48

8838 ¥

0 b s
-§- s e

PARCE I.- VALUES OF £5(H4,3) = (f;\)n + :L(f)‘)I - Contiruad

1515551

1238182
.1213118
11861
-115910%
-113026;

.1100279
-1020TL
LOPB5385
28360
OTHR9

[ |
.
o

042123

ll_]ll
N
.
®
-3

|
B
-
E
b

(d) M = 1.5 - Continued

(%),

(),

1211528

+1205852
119988
1193506
118676
S119657

J1RIR
183D
.113&03
+1147686
113888

~1129835
.1120105
1110251
.110007
108580

—-.0216158
—.03129%
- 03688
—.03DB6T1
— 0332048

(*7);

0.0000000

—.05E86h5

—.028262h
~.0192888
—.0121481
—.0071026
~ 0042557

~.005708
~.0116348
-.02132%
—.0299853
~.o3h 50k

~03332T3
~.0267095
~018:@05

~.0052635
+.,0041968

(e)

0.1111111
1110931

1106616
1108642
1102311

1099624
.109636:

1071019
.10

1059768
1053656
0TI

—.03315%
5]
~.025207T)
-.019307
- 01337117
- 0026180
.003 1050
00k T56@
—.0006000
-.0100355

-.0297117

NACA TN 3606

(fa),

0.0000000
—£0017999
-0055989
-.00

=L00TI91h

—0089831
-0107TP09
—-.012558
-.0143310
-0161018

~017865%
-.0196210
- 0213677



NACA TN 3606 o7

TABLE I.~ VALIES OF £(M,&) = (r)\)B + 1(:,‘)1 ~ Comtirued

() M =1.5 - Conciudsd

E (*9)e (%), (fo),  (f0),  (fm),  (u),
0.000 0.1000000  0.0000000  0.0905091  0.0000000  0.0833333  0.0000000
005 099985 —.001656 090839  —.0014999 083193  —.00138:5
010 0999350  -.0032T17 09088  —.0029991 0852768 —.00276%
015 - 0996516  —.0049057 090771 —.0044969 0852061 ~.00k1%:09
020 097362 —.00655T 0906656  —.00%5926 081072 —.005916
025 oggglaa —.0081663 0905288  —.00 %4855 0892  —.0065096
030 OBHO  —.0097913 0903617  —.0089TD OO  -.00826:4
035 0991933  —.0114119 090165 ~.010560% oG9 -.00965%
050 098k 0130272 L8932 —.0115409 O%309 -.0110217
043 098668  —.0146367 D860  —.01341%9 o121 -.01238%0
030 008575 —-.016235% 005550  -.018%K6 0819236 —.0137385
055 098015 —.01T&RT 08078  -.0165466 0818517 —.01%0876
060 0976395  —.0165220 08870k —.0178009 0813108 —.0161296
063 0972329 —.021000% 088551 —-.01924T1 LO809619 -.01TI60
00 096THE —.0225692 08707  ~.02068)% 005865  —.0190900
075 096325 —~.0241277 0875175 —.0221121 O0183 0205072
08 09580  ~.0256TD 080558 -.0235297 OT9TE5T —.021T150
085 0952939 —.0272113 0865657  —.024936 0793007 —.02%0126
090 OBl ~-.028749 084S 026531 07688196  -.0242995
095 0k1h08  ~.030245% 0859016  —.02TN1™ OTB129  -.0255731
.100 OPB5195 -.031%23 O8ee8l  -.025085% OTT6 - 02688
-10% owEs8,  ~.03322h9 083276  ~.0308427 0TR231 —.0280902
.110 092188 —.03h6924 08701 ~.0317850 OTEHOT  -.0295286
.115 O9LWE  ~.0561442 OB —.0331147 OTO338 —.03055%
.120 OOBH25  ~.0375798 083662  —.0%hho8s OTH027  —.0317650
.125 O89TH  —.036998 0816604  -.0357261 OBBTE  —.0320601
130 089188  —.0503995 OoeR ~.050078 OBHOG9T  —.0%k 1409
135 0883650  ~.04178R5 ODIPB1 -.05RERS OT36H  —.035500
140 0873186  —.O431467 OB —.0395199 076130  —.03615%0
155 086D  ~.04k4916 O7058% - .0507oh OB  -.03
10 O8HTE —.0438166 OTITH1 —.041960% ONRPB -.038p22
160 088736  —.04Bi0T 0760328 - .0443250 0605  —-.0408786
AP 0819065  —~.0%09067 OB21B  —.0466096 L6TH18  ~.0529805
Rl OT98h7  —~0%5318: 03165 —.04388106 L6078 —-.05%00%3
.190 OTI6AS ~.03363% 03387 —.05092k2 OG2h09  ~. 0465468
200 OTHDE  —.0578556 062759 —.0%%T 0623519~ .04 88047
225 069%09  —.0629%H6 oREeB  -.05758T O5RT65  ~.0F0DS
2% 032061 —06T3P8 056083  —.0615%9T1 031820  ~-.0%6729%
275 .3565}92 —-.0T1I0T™ 050854 -.061 432 0561907  —-.0597603
300 OhoE26T - .0BOZHS O4H9T8 —.0676D10 OH030TT  ~.0621906
325 052550 —.0TR3%0 0380019 -.069%562 0343002 ~-.06354T6
3% 0384193 —.0T6669 0318496  —-.00848 028hy  — 06948
400 0212919 —.0TRA> 018025  —-.0712167 0162985  ~.069136
Rt 0079205  —.0760285 0062828  -.0690021 0050509~ 06851467
500 —.0050916 —.0712%2 —.0046522 -, 06652  —.0059798  —.0588:00
550 —012485 —.0H00 —-.013867 -.0%08% -01BR> ~O0RPD
.60 -.0221688 —.05600%%41 -.02097T17 —.0%02472 —.0198%7 —.045%0%1
650 —.027T032 - 05669 ~.028807 —-.0h1B27 —.0241699 ~.05h939
.00 -.030%12 -.037106 -.0281&  —03B151 -.026804  —.0263120
T -.0314081 —.0279079  —,0280065 —.0243235 -.026560 ~—.021kP6
800 —029906  —-.0199008 —.0272498 -.0166680 -.0249551 ~.01h4605 o
5] -02674%7 —.0123980  ~-.02409%  —.0102%%F  —.02183,0  —.0086533
.50 —.0222151 -.0065296 —,019THB —.00%96 —.L01TTH5  ~—.0042697
950 ~0166006 —.0052917 —.0Wh 7631 ~.002290% —,0150332  ~.001%215
1.000 —-.011310 -.0015397 —.009%%8%  —.0008617 -.9081665 ~.0004162
1.100 -.0013127 -.0032435 -.000382  -.0028877 0002850  ~.0026566
1.200 0048507 —.0100555 LO04TT8T  —.0095168 0058908  ~.0000861
1.300 00466T1 —.0181358 Q0585 -.01TRD Oo0k2m0  ~,0168287
1.500 ~0007501  -.0259888 —.0009332 -.0243B3  —.0011165  —.02263T7
1.500 -.0098329  —.0262201 —.0096%71  -.02T1006  —.006k611  ~.025239%5
1.600 ~.0198000 -.02728% ~-.01090 —.02kgh  —.018405 —.0228875
1.700 -.0278378 ~.0206781 -.0263h23 —.01&0k2  -OH/TIT —.016:886
1.80 —-.0319206 ~.011196T —.0298510 =.0093211 —-.02P5R —~.007Tp78
1.900 -.0313295 —.0013320  —.028873Fk  —.0000630  —.026T137 +.000885
2,000 ~026Bh7  +.006%451 —.0252065 +.00Tih19  —.0220219 +.00TP%




B3E3E 43

8

&F3h BEEE:

P

8

NACA TN 3606

TARIE I.- VALOES OF f£5(M,@) = (r”)x + "("‘)x - Contimad

(e) M =1.6

)y (o) () () (= (%)

1.0000000 0.0000000 0.%000000  G.0000000  0.3333333  0.0000000
999k  —.0082048 5999598  ~.00%699 3333011 —,005102%
99T ~.016079 L9991 ~.0109565 3332046  —.0082036
99951 ~-0240T5 L9930 —~.016039 SF3E3T ~012
991420 ~032818 L9565 —~.L02186% 3328186 ~.018978

9986556 —.0409602 49848 —027212 S3252% ~.0204 835
9oPh  —~Oh9IETT A9BSR —LORTPI .532;;:33 ~ 025Th

573558 ~.0286512
96570 ~06%91T  kom2ch  —~0E3GI2  331RTR  —0327210
995533 —ODEI6  KEBRER  —~OBNT  BNPB  —03678I

909717  —.10802T1 Agaz20 —~00F95 32707 —.0%R0TI
9836 ~.1150Bh LR1566  —0THh26 32611 ~.0565038

—. 122099 4910038 —.0812663 261395 2 —008%Y
3B —.1500915 L1TRT —.086 3251 —06:% T8

S16012 —a 0 B —.1127269 3193237 —~0BH367R
OB3MBHE —.1TR308 L0786 —.1178778 21T 0
OTIGHO  —.1851991 L0265 . S165R3 —~.09%015
. 16 —.129%285 ATN950 —.1200888 .3151088 —~.0
5665911 —2006172 LTREE —. 33463 31358 —~0995611
SGi3k32  —2082638 AB300 138102 23120086 -
9615987 —.2158667 L7258 —.1h31553 3031 —.1069%h%
. - 4601567 — NS 308681, - 1106666
955231 —.230%D HE6HD  —.190280 Z06P%1 —~. 1143078
-%7937 —25890 L6685 —1570% 2051319 =170
B —2B17T 995k  —.46TDB97 301360 —.1290358
PBITBE  —.26T1369 AMo616  —.1700 2973862 —.13201
K —-.2820791 937  —.1 2952010 —. 1388
RwBs  —.2061886 Lh51906 —.19%H019 288812 —.ahse77
S1TB51 —.3100%% A5820h  —.205313% 28235 —.1PW6S
. — 3435067 h220912  —.22 293 =1 89
Loty —37o82 &K061T55  —.2h%6066 - 1820123
B9B6T —hogoR 381D —.2682196 ARITS —.19%20%0
. ™ —K .56.89832 —2811722 2292678 —.20709%2
TH02B —LTO0H> 488HT  — 2134578 —2176:21
. —h82D0 32795Tt —.3100807 JA9PTTS -
PT00T — 23287 285260 16314 — 2407639
. - 23966%  —.3567682 . — 2485419
581104k —.5766258 JA%90VT —3H5159 .0 68  —.251h460
S1RTST —. 3 LA5PB3 —.5555198 061667 —2H8065
A5HGT - hARE L1103900 —.303468 0312588 —2409366
— 591716k 072881 =33 —.2291032

2980T —.56T61T 0056543  —305TTN —L03k6B  —.1961681
25655016 —.5;%7 —Oth5029 —.28k4616 —0%&8 — 176841

219700 - 9 —.033&21 2606 —.065 —.1567680
L2899 —.DITR0 —GATBIR  —2383B  —OoRE6  —.136889
JAGhE2  —57609% 2 —0 —219%688 —O0T5HBS  —. 11782
ALY —LhmBET —0ROB —.19385%65 —OTHITT  —.10048k5
1200406 —KOT96H —.0R9D1  —.156533 —06TRDV  —.0723581
A02@9 —3RINT  —OHFP1 —.130049 —O0PBHE  —0HE2
L1032399 —3RBTO —O§33009 —.11651R2 —0390219 —.0h 677
0950978 —3361952  —. —.1118%6 —.028611 —.04h501
L91580 -.330384h —00RT  —A135h9  —O0BEHE —.0BER
O78R0 ~327880 —.0%0 —1BHO —02 -0
O82gh —32h6 —.0539028 —.119588 ~.03513%  —.0676169
=31T6982 —.0 8 =BG —O4TIhS 067391



PABIE I.- VALUES OF £(4,8) = (ﬂ;\)B +1(1) - Comtimned

NACA TN 3606
b3 b4
(%3),

0.000 0 .2500000
005 25992
010 2498527
015 24
020 2495710
029 24
030 2h 035
035 2
040 24 82867
045 247627
050 24 B2
055 2H6766%5
o0 2461%T
065 285907
0P SARTHRT
075 254000
0 24318
085 3177
090 2413968
095 2404255
.100 2300k 1
-103 38330
110 23127
.115 2360436
.120 2L
.125 2B3500%
130 232
135 2308
.1:0 22809
.55 228028
Bl 226305
R 2234007
1P 2200961
12 2166216
.19 212983
200 209186
25 1990267
290 . 183020
275 178200k
2300 J63T551
325 L1DTH0
30 1373065
400 +109583
42 0815252
.50 050397
50 027986
.60 0041052
69 -.0169680
.00 - 035731
TP -.0489713
80 — 05k 5%
R -.066461
~500 —-.0695%
9% ~ 0696551
1.000 -060%9
1.100 -.055081
1.200 - 0408953
1.300 -.02
1.400 - 0165839
1.0 ~013THh2
1.60 —-01P3515
1.70 -.0262%0
1.600 -0379813
1.500 — 0596295
2,000 - 0585878

(e¢) M = 1.6 - Continued

—O013NT>

—~ 016354
~ 019656

023032
- 0276126

(),

0.2000000
-1999TR
199908

(2),

—.1003796
-.1103%02
= 1%hTD
—.12766h2
=. 1349573

—.1h12243
-. 1665
=107
—.1569%226
=505 T

~. 151153
—. 143469
- 1227768
- 11993
- 05751

=098148

(s)

R

~.0110647
~00%59116
~0080669
~91R13h
- 028380

~0320137
~.036081%

29




BEESE 8588

$8%E Ju8dy

.

-

Bhdt

seadd

NACA TN 3606

TARIE I.~ VALIES OF £5(H,3) = (r7\)R + 1(:7\)1 - Contimed

(6) M = 1.6 ~ Contimmed

(6), (fe); (D (*1); (e), (%8),

0.1528571  0.0000000  0.12%0000  0.0000000  0.1111111  0.0000000
Jh2895 —.0020%512 259839 —.0018233 1110965  —.0016309
ah27856  —.00%1016 ABPBsE  —.0036% .1110%26 —.0032813
L1426862 —.006107 2852 —.00%H672 .1109793  —.00ho20%
k25712 —.0081977 a2 H26 0 —.00R86T .1108TH —~.0065579
24105 —.0102418 ABHEO  —.0091035 LH0RmSS  —.0081550
22181 —0122825 J258213 8 010913 .11058%0 —0098251
JOR19823 —0153190 1252127 0127272 1103954 —0114538
JRITIST —.0165%05 239722 014326 1101768 —.013078:

aABm126 0 —0183765 L123000 —01655%0 109520k —.015698

JR107T0 0 —020395 1235961 —-0181277 109631 —0163131
50025 —.0225091 L2007 —019910 J0PBEE —.0179221
<3026h T —.02h% 142 L1226680 —.0216975 109019 —.019%4T
J398%%  —.026:110 122298 -0234 713 1086531 —0211203
3BT3 —028989 1218669 —.0253P G082 —-022P85

138861 —-.0303T0 21500 —.0269939 JJOTBS1T —.0252886
33191 —.0323449 1209168 —028%k 14 J0B93  —L025801
JA3TB 17 -12039%  —.0504769 . 2&1 —.02

237120 —0362469 19839 —03220%9 106} —0289751
236807 —.0381798 J1R625  —.0335R16 08802 —0305173
35813 —.0500997 1185513 —.0386255 .:&?haa —.0320591
3080 0420080 D06 —03BITR 057586 —.033%65h
38381 —.0438981 J1BR06 —.036809% .105198 —.0350778
a335669 —.045TTS: 116816 —.0h06611 1055147 —.0365B9
2327578 08T 159139 —0o%23122 .1028%6 —.03805T1
1319170 —0hoh 628 .1121578 — 04354 88 .1021667  —039%R69
13104 —.0%513118 AW3BE6 —0h55P1 L10M%3 —0409828

L1301520 —0%123% 138617 —OXTITST .100T1I6T — 3
87651 999H5  —.O438510

0
200447 —,0566026 AN —0P33T8 0991673  —.0h82622
272512 058489 L1109627  —.0%51851 09%61  —.08665TT
09666258

—.0685356
118811 —~OT&T3 1025020 — 0836532 0910577 —.037T1962

157718 —O7HN2 079 —.06638685 L8850  —0%6415
1090BE 021D OQEGET - O0RBIB LpB61  —.06887
101838 —.088TA2 08812%4  —.0786429 OB  —~0P5TE
OSROKE  —.0%h6HE 0811995 ~.0881% L7358 —OoTITR
0859621 —.0998581 0PIy —.08502k LB09  —O0WIT

OTTO%  —.1042085 0651 —O0%R0THR 05125 —O&%O1
06806  —.10TTRE 0585675  —.09%51217 0708815 —.0851121

08510128 ~.112%113 L42688 ~.098989 L36H%  —.08387%
O35k20  —.113T899 026878  ~.0999017 022316 —0

0161311 ~.1120503 S1ITI39 —.05D133 008098  —.08P431
0002615  ~.10H32T —.002T1  ~0B5TO  —003WI3  —0R7W61

—0138846  ~.1003%G: —.0146900 —~08%H%H  —~OBTH  —.075781

—.0566998 ~.05736 —05245 % -~ 04780 —.0587210 ~L040T119
—0485118  —.0438011  —.0435878 ~.03KE19 —.03%4158 —.0513628
— 0480018  —.03hchok —.0426556 —.02TB12 —.038558  —.022'H66
—OhS BT —.025491 —039938  ~.01$2k5  —3HG3 —01R%9
—055138 —01P60 —.055875 —.012263 —L051kk11 ~,0050396



TARIE I.- VAUUES OF f3(K,3) = (r;;\)B + 1(13‘)1 + Camtinuad

NACA TN 3606
k 't
(%9);
0.000 0.,1000000
005 0599866
010 0995464
015 099875
020 0997855
025 099665
030 0995178
035 0993440
040 0991436
045 0989168
.0 0986556
-Og; 09581
080 090786
063 O9TAD
0P 0973896
] 09700065
Kalsi) 0965979
0685 0961639
090 095047
095 0952205
100 OShTI16
.105 091781
.110 0BE603
115 093038
.120 OR4326
125 0918033
-130 0911907
-135 0504 750
.150 087766
.43 0805358
.19 0883128
0 0867617
AP 0851260
18 083408
.10 0816117
200 OPBR
225 OFhAH68
2% 06322
275 DE6115
300 057582
325 .gﬂ)me
. 0559176
250 051807
b 01 7
B
. ~ 0046950
% -.0145698
.69 -.02732
.00 ~.0289896
T ~.0332468
80 —.03507
.80 —.0338761
+900 —.034 536
90 -.03177T0
1.000 —.0278%5
1.100 ~-018415
1.200 —.008596
1.300 -.0013958
1.400 0016557
1.500 =.0000 75
1,600 ~.0058132
1.70 —0139966
1.80 —.0225117
1.900 ~.0295291
2.000 —.0333678

(e) M = 1.6 -~ Conclunded

(9

0 .0000000
—.0014918
0029650
— .00k 751
—-.0055616

-.00BLDD

—-.0133612

—.014 8288
-.0162910
—.oﬂ'h%
-.01919
650k

—.0220760
—.0235037
~.025 %29
= 026331
- 027740

—.029;3&8
=.030

—-0518757
=.033528
~ 0345750

(f10),

089505

086755
084176
0891356
0888296
08H997

0881461
:3877690
0865uL 7
088979

08282
0850
08%212
08483
OBR%

083448
oenay7

0BT
0®8101

=032
—.0328624
—.03145397
—.0287119
—.02598,2

—.015%9%
—.00 8

= 680,

0019507
0000507

=.0311591

e e e et - o R e e -

(o),

0.0000000
—00136%
— 002734k
- 005 7003
- 00587

~.0068RR
~.008187
— 00954 1
-.0108975
-.01224D

—.012590
~.0145320
~.0162666
—0175%
—0181%

Z 021907
- 1

- 022808
-.02%1326
=.0251%56

- 026685
- 02795
s
- 031680

- 0325038
—.05% 1127
— 035308
- 03652
- 0376639

—.038211

-.0391916
~0310908
-.0232802
~.0161710

—.01007%9
~.00519%9

(r?l)n’

0.083333
083219
08328%
082299
0831495

0806
0829200
.ogmo
0825555
084059

0818
08148
0816856
0814025
0810962

ODTET9
0805178
D804 59
D796525
07377

51
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015

190

¥

40

¥y 32889 @

558

8

35%h3

5aEne

PAEIE I.- VAIUES OF f3\(H,3) = (f)')n +1(f)) - Comtimed

33091k
291608
2597972
212265
ATNBT

(o)

() K=1.8

(f2),

3296759
2914995
2519819

211405

(1),

0.0000000
-.0058213
—-.0096:17
-.0155603
-019R763

. =33TI65

—.528169%
—.531014%2
—.2505006
—2652930

—.2265021
—.1857205
—.1510180
—.124260
—. 1061582

— 0950224
—0918265
-.0014:855
—0923250
—0520 50}

(f2)q

0.3333335
3333092
3352367
353118
SRAEN

3327299
3386

—083758
—.0678663

~OTIZ433
—~0hO%
—07RS3
—-08165:9
= 0820999

- 08K9TT
-0918776
—09R5%0
—0985811
-.101503%

~. 1052051,

- 111HE
-.1181938
- 12848
—.130853

—.136938
-.151828
—.165812
— 1793053
=.191737

—.20328%
-213838
—2319073
—24

2551939
— 2603207
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.80

3BEvh BbEds Bubs

TAELE I.- VAIUES OF £\(K,8) = (f“)n + 1(:7\)1 - Contimed

(f3)n

181215

AT
.161?&%
1382818

1138515
088856

06391
039

(f) M =1.8 - Contimed

(t3);

_.0278)3
-.0g5267
o

—.0066%

= 1791337

~.16715%
~.1534561
—. 1583487
—. 122885
—. 1070004

—.076H 60
~ QL9 ED

(24)g

(o),

0.,0000000

—.0906P08
—-.100538
~. 105461
—.117H 8

1258039

132970
— 139302
—.1%00931
= 1578

51

—.1

— 1633197
161598+
- 1508

—.1500672
- ioerss
—. 1295041
= 1175719

—-.030
—.0256108

—01 1
-0 2
~.0120195
—0157105
—.0222095

—.1132572
-.1186265
- 7oL
= 1353971
- 156638

—.3TIR D
—. 1350461
—.1

-.123

- 115367

—.1 81

—.000204.8
—~.0063183
—.0131017
—.0186855
—.0216027

33
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gel
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TARLE I.- VALUES OF £}(M,8) = (f)m + 1(1'7\)1

(t6)y

0.142837
SH2BBT
1528035
k2 P&
526526
1525219
<23 H6
.142200%
1319998
SBITRS

1415187

S
1310528

- 0201527
- 0314326

=.0509791
~ .05 86342

(£) M =21.8 - Contimed

(e);

0.0000000
—.0018&®
—.0056155
—.003%221
—0072%

—.0090310
—.010823

—.06T7200
-~ 0% 85%8
—.081%45

—.087725
—0P3hLE>
- 0985 H
—.1031818
- 1105845

—1155221
= 1179965

—. 1180431
=15T199
-.1115895
—.10%51125
=095

(1)

118127

1175683
11673
1165%2
115716
1909586

183713
<1126450
J118342
105839
.1031%8

1061269

-:0111 128
~0176391

(:7)1

0.0000000
-.00160T71
—0032137
—.005.8196
—. 006243
-.008027P
—.009628:
=.01122P0
-012828
-0144155

—.0391h12
—.0406198

—.105518
— 1012061
—0969955
-0911113
-088210

-0 ?
“on
—.05661

-5 68617
-03T009

—-.0198860
—00&K06
+.0025200 -
+.0061309~
+.0051412~

ok 4
-.00
—.0116098
—- 016500
—.0182900

- Comtimied

(te)s

0.1
21111002
1110672
.1110123
1109353

11056
1107163
11059
<11 T
1102237

.1100161
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TARLE I.- VAUES F £)(K,8) = (f)‘)n +3{fy) - Comtimed

NACA TN 3606
£
x (9),
0.000 0.1000000
0058 0999500
010 " 099958
015 0995095
0998391
£023 099786
030 0998381
035 09075
050 095550
Ohs 0991866
09 0
053 L0
00 0983562
065 098067
o® 0980375
o7 09TA 88
LoD O9AH0T
08 0971132
090 096766;
095 0964006
.100 0981
.105 0956118
.10 .02”?1
15 OGO
120 o288
123 0938100
-130 0953135
135 097990
140 0522665
.15 0917163
AP 091168
A8 0896806
AP L8314
180 0873815
160 K
200 O08%16
225 LOD&61
29 076B3B6
275 0718159
300 L6650
328 0618225
3% 0856801
500 Ok 22971
450 033T1'%
.50 022065
.55 010658
.60 ~.0002128
6% —.01026T1
. ~0192 71
.19 0270391
.80 -.0534225
B0 —.058329
.900 —=.05 17351
93 - 0436153
1.000 —.0hk128;
1.100 ~.04132%
1.200 —.0346857
1.300 -.0259%578
1.400 -.01
1.90 - .009k598
1.600 - 004 5613
1.700 —.0029621
1.80 —.004089
1.900 ~.0091608
2.000 —.01%3069

(£) M = 1.8 - Concluded

(%9);

0,0000000

~00131k9 .

—.002626h
—.0036433
—.0052561

(rlo)n

0.090909
0908959

650
0860618
DT>

.0219&
067561
082634

DEBTRI
L826:k

O8R%B0S
081646
094858

. 072655
LT8R

0766163
OPOH2
0651341
0649155
0604301

0557111
0907935

DT
0298598
019101

0087324
—.0011967
—.0103568
-.018816
- 0255457

-.0312700
—.0356242
—.038570%9
— 0501543
- 0505183

—03EBD>

(f10);

»
—-.0108498

~0120070
-.0151889
~0153 B4
—.01555:2
~0167309

—-.0175032
-.01907%8
—.0202334
—.0213907
—o22%25

(rn)g

0083335

083248
08352988
LB2557
0819%

OB
080251
HE9112
L& TR2
o6

LA D1
08250
080980
081881
0816514

0815040
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TABE I.- VATUES QF £)(4,3) = (fa), + 1(ta), - Contimea

138577
L0154643
011878
.0050% 88

629
LD0%HEBT
0047918

(fo);

—.066%5310
—0B128
~0797657
—.0853688
0929614

—099%27
—~.1061119
—.1126681
—.1192106
—. 1257386

—.1322313
-. 38R0
—.1hx278
—.1516899
—1501337

—. 16558
—.1709629

—.2581158
-2 6
-316T8:5

—38LT5T3
=3T110

~ 39706

—.659:h26
-.63270
—.E4750
—-.6133952
~.58n19

(g) M =2.0

(f2),

(f2);

-.1280142

—.103198
—O08hTE
—~.0%2329
—.0681530
— 065695
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0.000

010
015
L20

B3
aP
Y

TABLE Y.~ VAOES QF £)(W,3) = (ﬁ‘)n + 1(1:)\)1 - Comtimed

() K =2.0 - Comtdmusd

(*3)g {#5),
o] o]
2499335 -00m327
90500 —00TH9T9

2265545  ~.09ThTT

LAHONE - 101758
213868 ~.1130068
2101190 —,1239171
2021859 —.1342119
JAPEETE  —. B3PS

.1%)&)& -.1?0&6
ATOB1T —a1615%29
T6D4h

(%),

1975531

0613193
OHBTT
0225599
L0500 T57
—.01333%1

t, £ b
(%), (=), (%)
0.0000000  0.1666667  0.0000000
—.0022222 J666%2 —.001047
—00kh439 1656167  —.0038090
—.00666:8 R —.0057127

—-0253 1651576 —020
=.026%95 .1&8713 — 0270
-.02 16150 —.

-0 1583227  —O8BT19
— 058675 S15767T13  —0%251
-.060 JO5002 —.0%0213
~ D&% 55181 ~0B 71815
-.06, 1558043 ~0 1

878
- 1MBR 1309339 —L09%R7
-. 1192978 %N -a0r8R2

—~. 126349 J1TD 10085
~. 1536178 S10780 0 —.1158%8
—.14 56250 095698  ~.1238P1
—.19519320 0668  ~.131
—.1621015% 0630265 —.3T1

166127 O861147 1405112
—.16814 02RPB1 ~. /13517
- 16732 0128098  ~.1800797
—. 181037 —.0029066 —.136T1&6
—158903 —017%H2  ~.B3md

= 1511900 —031146 —.145205
—. 1982 —0R32285 —.1155311

37
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0.000

015

-t ot - o

g883d BEYE BRERE Juldd

[} I T PR

TAETR T.- VAUIRS OF I3(M,3) = (r)\)R + 1(1:7\)I

(%6)q

1336617

1330277
1516999
1302954
1283095
-12Th%6

125619
.1212118
1376
N3
-1055199

(g) M a 2.0 - Combimed

(6);

—~011152
+.
+.0106506

+01hB15
+.014 P52
+.011514
+.006:561
+.000 8223

(17)3

1281913
1240019

121700
21315

.1210310
1208277
12020
1197642
1153042

1188256
A1828
178127
1172788
1167266

116156
1981

aBEB

1123650
110960

096:818
0914398

080952
OBL663
06851
0558322
42792

(27)1

=.1067114
—.1068601
-.10

524 89
-.1019867

-09R189

-.0911227
-0&016

Comtimed

(8)a

0.1111111
»1111020
L1108
1110293
1109657

.1108%0
110781
1106661
1109500
03T

.1102058
1100137
-1098057

95799

1050955
1035917

-1030B6
.1019886
1008395
099627%
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(28)1

-.0132881
- 0146065
-.015819
-.01723
—.0165:28

-0198
—-0211k
_.022.,.,?[11
-0B3B
—.0250243

—.026506:
-.02
-.02
=0301197
-031378%

-092%2086
-.0951510



TABLE I.- VALES OF f,(,3) = (r,\)R + 1(:7\)1\_ Continued

NACA TN 3606
k i 4
(),
0.000 0,1000000
.00 0999917
.013 0999667
015 099920
020 0998657
025 0997918
030 0997002
035 0995921
080 -099‘15?
045 0995261
£ 4] 099168
055 0985541
08 .0988035
065 09856
0D 03B B
075 0981334
08 097876
085 0976056
00 29731
095 0501335
B %3
105 -
.110 ~0560056
218 0956581
.120 0953255
125 09k.858;
130
.138 0580130
.1 0B
.45 0931087
150 0926350
.18 0916599
AP 005872
.18 06h 768
.190 0885098
200 080867
225 0861
2% 00180
275 07T
300 0720858
325 0676532
igg 065913
0931005
) 0428132
.500 0318554
. 0209752
g 01023 %
69 —~.0001530
.00 —.009%R72
TP 0189569
B0 .02
.80 ~.034103%
.900 —.03998T1
.95 —.0h 648
1.000 ~ 0% 80458
1.100 -.051120
1.200 -.049633
1.300 "-0“]-'&956
1.h00 —.0368:15
1.99 -.02037
1.60 ~.0193985
1.700 —.0120885
1.80 —006437
].9)0 —.004%
2

:
5
g

(g) M = 2.0 - Concluded

(t9)

—.0276:65
—.0133065
—.0013549
+.0072397
+.0122202

+.0136:95
+.0120603
+.0083146
+.0034 68
=.00137T7

.086161?3
L85TH

08586
OH9P3
D891

081110
081938
0822226
081198
LBD1216

07859539
OTR5h
0726285
LE0H2
D65167
061090

(’310)I

0.0000000

—£0219135
~ Q229761

-.0290868
—.02613h%

-.0271766
-.0282131
—.oegausg

- 0302
~.0312855

—.0322985
~.0343015
- 036762
-.03&208
- 0401339

-.0420138
—.0465388
— 0PN
- 059116
—.058693

~.0621%516

0000053
+.0076632

(‘1.1)R

0.0853333
083263
0853048
08352691
082191

+.011978

+.0121266
e
.00
+.002089%6
~.0021818

39




0.000
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010

h5

TAHIE I.~ VALUES OF £3(H,5) = (f*)n +4(fy), - Comtimed

(o),

(o),

0.0000000
—.0055223
15041

=.10663
-.1‘!2’;93“§

—.118%2
=219
= 1300273
—.1358:61
-.141650

— 4350013
—.35004°0
-3%86:35
-.512150%
—-.2813206

{(B) H=25

(=),

s
Se05ke

319013

:.0299&0
=.05106
—.11961

—.15136T

- 1% &5
-.15%812

—. 1578777
—.1500119
—. 13722
—.1225%98
-.106111%
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=168 T11
~. 17010

+.0101376
+.0231813



TARIE I.- VAIIES OF £3(4,3) = (r)\)n + 1(1:3)1 ~ Contimed

(h) M = 2.5 - Contimuad

NACA TN 3606

x ), ()
0.000 02500000  0.0000000
005 2k9982 -~

010 2hoohc0  —.0047615
013 249882  ~.00TI415
020 29D -

025 2896812 —.011898s
030 2hgH10 —.01h2TD
033 2hBTH —.0168496
050 2591813 -.0190221
045 24679 —.0213823
0% 2487280  ~.0237%98
055 a8y —.0261h2
KoL) 281665 0284
063 ShTHES -.0%0831
07 25700  —.0331960
073 25TI30 —.035%65
00 246ME9  —.03T6
085 2565268 -

0% 2458557 -.0ha%6h
093 2157 -0 BH
<100 2hhoe28  -.057221
-105 52—

<110 253889  —.0518%7
2113 2h32000 —.0% 1583
.120 242046 -.05G:5T5
.125 2420887 ~.058%95
-130 2415485  —.0610%
.135 T80 ~.0653111
.140 2k009%  —.0655802
1% ] 239586 —.06T&:13
150 23880 —.0T055
160 2371012 0”379
AR 2351619 ~.0790151
A 2337291 —.08kn8
190 2319058  —.08TTT31
200 - 17
225 2258023  -.1026705
L5 2190718 —. 1126475
273 212816 —.1228680
300 200585  —.1324108
325 .1988225 - 1B
350 911343 —.1502538
400 ARSI - 16T
4% .1 88 —.1803023
.50 336 —. 12199
50 1160083 ~.20168162
600 K w - 180
-6 OB -2l
.70 Op3RER  —.2168102
TP 0321381 -2171524
80 011300 -21520T1
-80 ~.008P%  —-.2111346
g -.32;7651 —.ﬁgﬁ&k?
1.000 -.0253%0 —-.18k60
1.100 -.0912730  -.1639698
1.200 = 131B5 - 136528
1.300 —.1R2763%0  -.1061P
14500 - 134863 .0
1.50 - 13512 0470656
1.60 ~.1298737 —.020791h
1. 700 -.1197338  +.0016168
1.800 -.1062 + 014376
1.900 —0509030  +.0323657
2.000 - 0790325  +.040k8:1

(tn),

1681723
1823977

15621

Hisd
133868
. 1200960
103708

(),

0.0000000
~-001981
= 0039679
-.00%9912
—=0073>7

—.009912

R

.1

1628600
164721
180657
161609
1611977

1062
1602566
1597588
J5RA29
1567091

1516765
JTH9T
1433518
13881
8553:01:0)

128169
1226956
.1103505
0969599
O87HT
0678361
0525719
0370925
0216570
0064195
—.008%6
Zorgme
Zihess
~.0564027
=.0709T1

e e e e

- 472615

~. 16204
— 14039
= 1340k T
- 1276

~ 1194611
-. 1001452
-.0782081
— 0551449
- 0324222

0115353

h1
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TARLE I.~ VAIES OF f5(H,3) = (r)\),R + 1(:7‘)1 - Comtimied

() M = 2.5 ~ Cantimued

(oM

0.14285T
152886

0014195
-.0114599

(t6)r

0.0000000
—.0014 881
—.0029T59
—.0055653
—0059:01
—.00H361
—.008%210
—.0105087
—~.0118869
~.01336™5

—.014861
-.0165227
-.017THDP
— 0192687
—.020B78

—.0222040
- 0236670
—.0251267

— 026589
— 0280354

—.123818
= 197575
—. 1353
—.1078827
-~ 1003050

+.0117287
+.024 1380
+.0329298
+.0580087
+.0356857%

(*7)x

1235050
1252633

1229513
1222908

1219554
121651
.1213202.
1209805
1206262

120258
.119858
11BTH
-1190655
1186360

.11819%
RS
1162909
MRHAT
181636

13018
.1099231
106906
.1027620
09876:9

O%EETIT
089178
L1061
06L& T
0582199

L56:861
.thh&g

022330
0102697
—.001560

- 0129499
~.02378&
=0339127

32029

(f7)1

—.0105658
—.0118817

—-0131958
-.0145081
—-.015818
—-017126
—.01&317

- 0197345
=.02103%
—.022331
- 0238252
~-.0249156

L0300
—0313101

—.0325765
-.033878
—.0320%%
—038460
— 0375505

—.0588335
—.0512988

—-. 1107137
—.1081268
- .10&23%
- 0B 1339
- 081807

—.000%0

T —03R1BT

— 0336516
—015762
+.0004491

+ﬂﬁ76
+ 02
+.0319677
+.05%803h
+.03606

(ta)e

o.1111111
1111082
1110853
L1110485
1109998

10953 7R
.1108608

1104165
RP7
1101112
1099381
1097512

-1095%06
+1093363
.109108
.108860
.1086120

-108535
7/,108)611,

S | R
‘filgﬂ%%’ i
GBS

21068001 -
.106:516
100089
105712
-103275

1059267
.1040867

—-.059T157
~.0673132
—-0P61TT
—.0698%1
—~.0655161

—.058215
—.0491310
—03887%
—.028: B0
—.0167%65
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(z8);

0.0000000
— 0011904
—.0023807
—.003506
— 004 7600

— 00555 67
—~.00T1366
—.008323%

iy S
—.0118797
— 0130556
—01h2356

—01%h124
—.01688N1

—0177395
—01828
= 0200957

.0212596
—.022420%

—.0235TT9
-.0231320
—.0258824
- 0270291
—.0281T18
- 104
oz
—0319%7
— 0327000
— 033205

— 0349361
—0371519
= 0393460
-0415173
—.0h368%4

— 0112552
+ 0032172

+ 0122985
+ 0244736

+.033%43
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2Eshz &

Baaad

TABTE T.- VADUES OF £5(M,0) = (f)\)R + 1(13\)1 - Contimued

(fa)g

-.051822
-.0851679
—.033605k:
~.0240186
—.0151605

(h). ¥ = 2.5 - Comcluded

(f9);

—.0107957
-.0118651
—.0125%07
- .014010%
-.0150780

—.0161434
-.017206+
-.0182668
-.0193246
—.0203 754

—.0214312

— 0256052

—.0266396
-.02

86564
=.029T18;
~.030B61

-031%

—0357613
—.035Th
~.03T7h4
=.0396731

~.051598
= shégoz0
—.0208356
~.055181
—.0593291

~065250%
~ 066906
038N
~.07Rh32
-~ .0 120

~.080765

(20)g

0.0905091
-0905032
09086855

0008561
0508149

0907620
0906973
090608
0907327
0504328

0503212
0901980

090063
0899166
085738

(10);

0.0000000
—.0009520
—0019839

(fna),

0.0853333
08327
083115
0281
082k m

0831967
081366
657

281301
LH811552
Q809377

729
-071RB
—.0103528

(fu),

0.0000000

k3




TABLE I.- VALUES OF £)(H,3) = (f“)n + 1(17‘)1 - Campimed

(f°)a

(fo)z

0.0000000
—=.005649
-01124%
-.0168751
—.02249%6

-8
—.5h00132

= 4917210
=Ahh21427
—3500
—3h 65439
—.304h24 8

(1) ¥ =3.0

(f2)r

- k9956

ho91821
498519
490565

4985316
.h9798&5

(fl)z

2119175

~189425
1657031
L1251
1162311
0509581

0656523
L0505281
013807
—.0030558
—.0310611

—0BBH5
- 110135
-.1398618
-.162058
=.1765100

NACA TN 3606

-03524 65

~.0420320
—044811
-0y
005565
—051217

~.0558818
-0
-0613
-06:12
-0668645



TAELE I.- VAMES OF £(H,3) = (r}\)R + 1(:,\)1

NACA TN 3606
x t
(3)
0.000 o:;?ooooo
005 9968
010 2499555
015 2496098
020 298219
023 2H97217
030 249
035 2hohh8
K 24588
045 249098
0% 2488878
0353 248655
080 248592
065 2481217
O 24
075 257007
28 2ATI5B
085 2467919
090 246,047
095 2499956
.100 2455547
.105 2451121
.10 T8
115 Lhh1h19
.120 343
125 243005
. 130 .
135 2h10h32
.40 13402
.5 2407159
190 2500704
a0 23816
AP 72768
R 235738
-150 238155
200 232408
225 2279091
250 222850
273 2173298
300 2113436
325 2049163
3% 19806
J AB1&1
40 .1 L]
500 I553133
-5 301
600 A112975
650 091206
-0 LOP809
TR 002933
‘6% et
. 009
.500 —-.0101624
-9 ~.0292037
1.000 —.C4 BP0
1.100 -.0804146
1.200 1081546
1. 12977
1 15h 8097
1.500 151604
1.600 1590688
1.0 .1510878
1.80 —.152028:
1.900 —.1288949
2.000 —-.1128120

(1) M = 3.0 - Continued

(t3);

0.0000000 0

—-.00%
- 0061#39
0085973

—.0112451
—.0134915
0157364
~.0179798
—0202212

—.0224 &5
—02h65%
—.0260317

—0291652
—0313916

(*8)g

+2000000

«1999905
.1999618

.1914918
1903321
.1891008

1669107
Ja6118

(25),

—0131151
~.01h9883
—.0168:98
—:82108719&

0242991
=02615%2
-.028008
-.0296365

.1197711

+.04
+.0548153

- Caotimied

(£5),

0.1656667

(#),

—.001&)71

3
109

—.1391591
=. 18R TER6
—. 1488577
—a513639
— 1523011

45



0.000

105

.120
.25
135
.%o
ks
<10
.10
AP

180
190

¥

TABLE I.- VALUES OF £(K,&) = (r}\)n + 1(1)\)1 - Contimued

(s

1509625

BB08

1311858
128157
128034
211373
JITITIS

.1129181

-.068851
—-035111%

{1) M = 3.0 - Conbimad

(rs);[

~.0126861

~.0140348
~LO1%319
~016827
~.018205
—~0196116

—=.021

-.1075110
—. 1815

—.120;0231
—.1235855
—1;8&6&;{
=.130TR

~.131280

- 1305113
—-.1282053
- 127180
-.1200213
—.1152019

~.0998056
—.0815%56
—0619920
—.0h11219
—.0203323

—~.00065 %
+.01081
+.0321223
+.0459886
+.0 152

(%7

0.1250000
1249931
2973
1245598
J2B851

JT2LE51
A2 TH5
1246729

1245728
REovdey
1243328
a2k1927
+1240396

.1238B1
1236933

1235002
.1252?;
<1230

2282
J1225962

122339
1220666
.121;[?;
121

211786

1208526
1205164
1201679
1198070
1154329

104 R
18351
TNBB
11863
SN5P55

115977
ANTBY
.10 2
.10

.101896:

09D TET
0940102
.0851%788
075N
062717

0L 16
31465
0316091
0195h56
0085027

—.0031817
—.01302
-.oeghgog
=035k

— .08k 852

—0452700

(t7),

—-.0112317

-0124#8
=-0137
—.01k9
—0161548
—O1B310

—.0136652
—.0196971
—.0211262
—02259

—.0235778

—.025 9%
—02601 77
—0272329
~-.02%kh9
—0296335

-0

ookt
—.0356599
—.036849

—.039181%
—0415190

:.0510%1 1

-9
B

4-.0058;16
+.01

+.0324501
+.0524 85y
+.0453678

(%)

C.1111111
1111051
.1110;.28
1110565
1110740

.1109593
.1108326
.1108137
1107228
1106197

.1105046
103 TH
.1102381
.1100868
-1099235

105013
.10496:6
104186
1033558
L0248 T

1015696
K 1
096338
0933607
0901241

NACA TN 3606

—.0920256
—.086439

- 05430
=.0597030
-.0430160
-.02959123
—.0091027

i'.OO 761
+03185%
+ 0405061
+.0462040



TABLE I.~ VADUES OF £(H,3) = (t)\)nq- 1(:,‘)1 - Contimied

NACA TN 3606
£,
x (*9)g
0.000 0. 1000000
005 0999545
010 0999TT7
015 099499
020 0999110
025 L0955 8509
030 0997997
033 09R%
030 .09
0k5 0995195
0% O9hhL0
055 09B2H
L8 0991996
065 090611
oD 0989114
078 098708
o0 09837
083 0985966
090 0962052
095 0979968
100 097786
-105 0975376
.110 0973208
115 D902
120 096814 8
.125 096558
L130 0962662
.133 0959759
.1 095670
.55
a0 09H17
160 OH3665
1P 0936900
a8 0528923
150 052041
200 0912557
225 0885858
290 ORTH
275 OB 61
K LOTRY
323 0775936
30 OB21B
0669015
A0 058233
500 0503895
5% O414132
00 0321127
69 L2200
.0 013025
.70 0034
.80 —.0058999
.80 -.015006
+900 ~0237279
9 -035196%
1.000 -039%617
1.100 ~.0R865
1.200 ~ 0629816
1,300 ~0695517
1400 -0R
1.50 ~OTOME
1.800 ~-.0685968
1.0 ~.06198%
1.800 - 034367
1.900 - O34 177
2

g
\
o
»
@
®

(1) M = 3.0 - Conchided

(fs)I

—0%R

-.02506
- 0915119
-0 85

+.0531718

(0)q

0.0509091
009040
0506885
008625
P69

O0TOT
090 PRE2
006575
0905805
00433

0903957
090288
0901704

0895043

086127

082890
SOHST
i
. 1
D751685

QP35
Q626
003818
0530320
Oh 517

0369145
028625
0196510
0108538
0020850

(f20);

0 .0000000
75

(sa)

0.0855333
L83286
08313
O85250h
08250

0832141
081616

0812400

— 0043246
—.005185
=.0080514
—L0069156
—00TTT™

—L008655
=000 7
—-01035%8
—=01120
=012064

-0129186
=-013TPT
—016211
~0154695
-.0163161

—01T1805
=.0180027
=.0188;26
—=.0196%2
—0205152

— 0213476
-0221TB

bt




NACA TN 3606

TABLE I.- VADUES OF £,(K,3) = (f}\)n + 1(2}‘)1 - Contimued

(3) H=35
x (%), (%ol (f2)g (f2), (2), (=),

0.000 1.0000000 00000000 o.ioooooo 0.0000000  0.5533535  0,0000000
005 9999Th  —.00%hhkh 99936  —.0036296 J333210  —.0027222
010 9999177 —.010888% h9998 - 00758 3532810 —.00hhl
015 .998159 —.0163517 A998612  —.01083T6 JB%eey  —.00816%
020 -996P9  —.021TD9 A9TH2  -OlK SH13H ~010888
025 OHEH —.02T21T7 49961 —.0181421 J3302h9  —.0136061
0% BRHT  —.0326%86 JOoohhh8  —.0217673 332802  -.0162%46
Eg 9905 —.0580504 Looouhh  —.0255508 332728 —.0150318
998682  —.0h3%%6 A90B2 ~.0250123 33230 ~021T3R
035 93P —.04 85580 £987513 —.0326315 SBSh ~OR5PT
0% HTHLT —0593811 ho3i586  —.056240 ~027180

99T —055086 498135  —.0398617 331816  ~.029
00 59812 —.0652291 1977812 —.O43h7R1 D195 ~.0RHR
065 B -00GR A9PB965 —.OEPTR 351207 —-03%5
0P SHHHS  —.0TO367 4969812 —.0068% J309186 ~.0380008
075 HDPE  -.08LE1 4965 =.0542816 3308619 —~.0406976
o8 K -.0868611 hg@jg -0 —0433909
083 SH0681 - L9221 —06B66T 329 ~0460803

050 SBBBB —09TES 498 -.06m%1 S2phy -0
095 SR —.1020310 45T -0 32819 ~.0515567
.100 99196k —.1081068 L3891 0RO RGBT —0%1231
<105 S09519 —AB3TT: 4952208 -0 J279115 —-.0567h8
.110 S00RB —. 119136 .hgags - 0753 JeEh8 —-0%h61%
-8 . -9%1eh  —.12hkh 855 2918687 —.088% —.0&1228
.120 988013 —.1298%3 A9115%0 — 00645 SRR =0 TI8T
125 . = 1351706 Bt -.089 10  ~.06}H288
%0 .986162T7  —.14049T0 L2BR®  —.09 J32m38 —.0700R9
-135 98088 —.1458158 488810 —.09PRY JJ3Re2 —~0RTI09
. S9BYGS  —.1511H1 p Y 7 —.1005737 3237221 —.0TDhh
ns . - A8T1126  —.1040 3230285  -.0TI96B
%P 981069  -.161T103 182150  —.107T5%09 3223109 —.08058%
BY: ] ST —IRBT L83310 —.1%5B9 3200088  —.0857996

A0 . 19 -85 483296 —.1215205 31920685 -

BE:) IPBB —.1932019 1802115 —.125285 S1T511 —0961355
<150 SPOZ0 —2035995 STHTS  —.A53%R957 3157297  —.101235
200 R —213%hh1 LETR8 —.1521200 313886 —.1063357

225 9505k —.2399551 519 ~.159%0 9 N
2% Shch —26: 68 4621889  —.1T55336 S03123 —.1511495%
273 5591083 —.2689%91 L3378 1917219 1 —-.131378
«500 ReTEhe —313 pit ~.20TH30 2502398 - 126
325 9156688 - T A36563T  —.2229567 2 = 1661450
S0 9026625  —.3609007 —237541 2706 —.1TNE3
SH2102  —.4056117 L061389  ~.266: 02 2585186  —.19705%D
490 % - SR - 1 2500007 —.2169%91
200 D& 18697 S5H®R3 ~31T1P1 219950  —.2241633
50 STN58 —aezG SH3Hm2 —.3589861 1985630 —. 24507
&0 SR8 -, S01EN —=350R%6 1 T —26497
K3 .69160T1 - hi 3 2718658 -~ 3hHEK6 126212 —2745%
6150812 —.6118%9% 2410027  —.3887318 1285069  —.2812%
TP LHOP011 —.6343 2056108 —.3997996 103520 —.288511
800 SOD0T -.gp18e ATDES1 —ho3%R OPIZKS —29R6TT

&0 5131 —.66881% J51365 —h13khch D312 —26hh

B8  —.6T961 .1129921 -516055 0297 —.2640135
99 A2430%  ~.687T967 0811926 —~h199126 005 —.2913702
1.000 STR221  —.6520%1 09985 ~4130980 0179612 —.2866010
<100 201518 —.60R&  -.0096%1 -390  —.062991  —.2TI0921
1.200 208531 —.6TBP5 —L062%hF ~3TRH6  —.101807 2870
1.300 -132 —.6510 —.1123985 ~3h596 .1 =2199969
1500 0651359  —.616485 —aREB2 -31006  -.1625736  —.180377
1.%00 LOTI3HE - -.1870461 ~2608720 -aA&3187 —.15neR
.60 —-.0406819 —.mPhER —.2080T1 - 6 = —.11385%
.00 078 —LTOLD - 25508 -~.1816%3 —A9BTT  —OT6TIZ0
.0 - OROT -4 -229012 - BT —.190131 —.041013%
500 —a2809 ~3hBkk  —228606 —~.0980888 —.1901910 —.oomogg
—A3156E3 —3265T% 0 —.22090% ~0578%09 -.aTN8®D  +.021303

8



NACA TN 3606

0.000

015
020

£3483

BaaEE du3Ry B3ELk

g

BE3h BEEE;

Bomaa
g

PABLE I.- VATIES GF £2(H,3) = (f}‘)n + 1(’*)1 - Contimmed

(#s)g

0.2500000
2499897
249938
24990
249855

259430
2596299
2596
2hgsha2
2491676

2409725
ieat0
24826:6
2479878

27607

T2k 186

20
239,

2362552
2368246
233D

23T
22956
2285
21N
2151438

0505706
65
6600

—~.0186727
~ B3B3

~.0722(01
—.10280
—. 126804
—. 143505
—. 1602971

_.16R 5
-1

—. 160082
- 173
—13B3%

(3) M = 3.5 - Contimusd

(£3);

0.0000000

. ~001TTT

mee
—006P8

—.0108%6
hE
-01

—017046

—.05311416

-.0452602
—.05 54146
—.Oh THLT
—.0496 0%
—.0517913

—03N0D
—05D18
—03812357

—.0602238
—.062318

~ 065066
—.0683650
-ontn
ok

—.08

Zionbms
- 10068
—-1%1376
—. 1233686

—.1325103
1405428

~.1572029
—.1720057
- 182251

(5);

0.2000000
.1999912
19997

+19D!

JI33%H58
L1198319

-1056305
085015
0726108

— 139167

~. 1525295
—.1hosh31
— 13307
—.1226266
—. 108346

(8),

~ 0145031
—-0165113

—-.0181180

— TR
83

1803
-3

—. 182227
—. 185661k

(ts)y

—0255T19

—~.03086
—.0324188
—03395D
~ 3% R3
—036967

—038: 712
—0399RT
~O3 B

0429695
~—.0hk% 600

—0455461
—0h%

—-.0518:16

—05: 7578
—.0576515

—.0805215
~06T58: 7
—OHER>
~0811728
—0876653

~0955297
—.0999565
—.1112529
—-.121388
—.1303139

—.157h28
1520

—.125537
—. 1543918

—~.1291802
—.11151 ]21
—.0677687
—.0438037
—.0198723
+.0030167
+.02396:5
+.0422219
+.0572159

k9




NACA TN 3606

TAFLE I.~ VAIUES OF £ (M,8) « (fk)n + 1(1-;\)I - Comtimued

(3) M =3.5 - Comtimed
(6)g (T6); (t2)g (f7); (%e)g (te),

0.1528571  0.0000000  0.12790000  0.0000000  0.1111111  0.0000000
L528503 —.0013611 1289958 —.,0012099 .11110%5  —.0010889
28297 —.0027220 A%9TH  — 0024196 1110887 —.0021776
ak279% —.00%0827 J2hGhhs - .0056290 .1110606 =.0032661
JARR2BTS —.00%h29 JAZK9013 —.00% 858 21110218 —.0043%3

85
1813 —.0162916 241127 -0 806 21103045 —.0130319
.151700% - 01761 125958  —.0156802 L1017 -0t
LB151%  —.01895% LA23T9R9  —.0168781 1100138 —.015189

JR1319 —020539 AB61T —O10RH 1098518  —.016265%
511068k —.021670 23824 - 0192682 J1096788 —.0173399
.1h08813  —.02%020% 1232218 —.02046802 JAOMGT  —018%K2k
.1h06h28  —.02h35% J250072 0216500 109995  —.01%h8&9
1503908  —.0236958 ARTRE -8k 1090938 —.020%512

<13012%, -027P295 J122%16 —02h022% 1088763 —-0216172
L5966 - .0285605 1222907  —.02%52046 0068 —.0226808

020680 —023/19
3889 —-.0310127 JA21TR9  —.02T5609 .10815  —.024 8004
138301 —.0323340 1215660 —.028746 0T8T —.0258561

J385980 —.0336519 211612 —.0295092 10768271 —.0269090
38528 —.03496682 1208566 —.031072% J0TRRT —.0279%89
A3T8H3 0362768 L1201 — .10P516 —.0290057

03522565
A3TR28 —.03T589 .1201997  —.0333969 SA06RTT 0300553

355080 —.042TER 118% - 058012 L1054257 —.034180
J13%0200 - .045535%5 1R — 050271 104013 —036230
L3027 —.0% 1171089 —.0425395 <1039551 = 038687

T8822
.1330948  —.0%03088 J1R161 0 —.0RTOIS Ja031275 —.04502856
+132056; —0%291%1 1822 -0k OO L0227 —.0422806

120438 —-.050768 1275k —.0%h6se 099980LF  —.04T1896
1261278 —.06%0833 L1099%08  —.05TTRE D9H3k9  —.0519686
A2TITE —0P9180 106833 0620596 Ky -0 7
190230 - 0T65657 0358R 06950 091638  —.061083
LA190%5 —.0820121 Kol -0RTNs 0 — 065396
1108236 —.087431 0961955  —~.0TBN06 O8:kh9  —069926

819553
0915291 —.1057609 OTWPO  —.053683% 0692300  —.080710
L8067  —.113%196 0691195  —.1003 78 060368k —.0500132

0691207  —.1199121 0587850  -.106018 0510291 -.0959900
05057 —.1251813 OO —.110%499 Oy12880 —

(2L o] -.12918% 0368310 ~11395% 0311888  —.1018TP
051842 —.131861 02%1995  —.11615% D209567  —.103742
019066  —.1333030 HD1HOCO  —.1172009 £10610 . 1045199
0062 —.13340%4 0026586  —.110728 0003481 —.1042501

—-.0063 —=aR23%0 —0083D6 -A15TRT —009THR —.1029136

~0306867 —.1261867 -~0300967 —.10991%  —.L0260%12  —~.09R2%67
0420865  —i121h235 —~0kO1B9s —.10%H221 —.03316 —.093023%

-062858  —.1081B8  ~.05fh2 —0936600 —.0542089  -.080688
-0®02227 -0ROE5 —~0THIS -.0T81937 ~06ASS  ~.06528
—0B6650 —OPUI6 ~O0LEW  -.061585D = OTH203 -oR3p3
- 1027637 ~0BI3P0 ~0®R3T5 —L04201kk ~O0BTIHS  —03%&
- 1005 —0317667 —~.095DEB -.036T36 -0k —011D

—.10TE30  —.010%999 —~09%RHKE —00ES56  —.08%408  —.0000R72
—. 105641 +.006h 585 ~ 0509875 +.0130903 -0 %R81 +.0150296

L9001 +02709 ~0B4h66 +.020096r ~OBHTD t.020%R
— 085367 -+.04319%2 ~0T520%  +.042700h —-063B18 +.04107%
-0723119  +.0%5R78 - 0095364 +.05316:8 —-0%22213  -+.0%274



TABLE I.- VALUES OF £, (H,&) = (r“)x * 1(1'7\)1 -

NACA TN 3606
k (fg)R
0,000 0 .1000000
005 0999549
010 0999754
015 0999537
020 0999177
025 099815
030 099815
035 0997 &
050 0996711
035 -0995838
050 0994 865
055 0993
080 0992606
065 0991323
00 09
0 0958, 57
.0 '.09868T
.085 098518
090 0983395
095 0981505
.100 0979515
.103 O9TTH25
.110 09TR35
RIT 0972943
.120 090555
125 0966066
130 0965178
35 0962791
a 0960007
45 0957124
150 1535
a0 0% 7691
0P ‘012
1 L935231
.190 06631
200 0919055
225 089799
29 OBHET6
275 0819166
300 o133
2% 079180
350 0760297
400 0691676
45 0616501
. .0 0555669
.550 050138
.600 03680917
6 0265048
.00 0173599
70 0081612
.00 —.0011756
.80 —.0103%:7
‘g0 -.0192719
9 —.02
1.000 —.03553%
1.100 -0k 812
1.200 -.0625279
1.300 ~.0T10626
1.400 ~.0T&380
1.900 -.0T8 84
1.60 =.07T0018
I.'DO -:0?5568
1.0 -.065:5%21
1.500 -0
2

8
P
g
8

(§) M =3.5 - Concluied

(o)

0.0000000
—.0009859
-.0019796

—.003938
~.004 G4 72

o2t
—=.00 79007
—-.0088956

—.0098804
-.01084:2
011467
-.01287
~.0138077

~.01k
Ziorsie
-.0163 72

=.017T101
-.0186809

—019697
-.0206165
=.021506

23

—.0255017

—.02hh 58
-.0251235
-.0265653
-.027311k
- 0282364

—.0291983

—.0503004
—.0871465

+.0595%03
+.04 BB

(ol (a0

0.0509091 0 .0000000
0500k — 00090
090801  —.0018147
09086  —.0027218
00832 —.0056285

0907905  —.004549
00PG —.00 T
0906766  —.0063%59
09060 =.007250}
00LhY  —.00B1541

0904349 ~.0050568

-0099585
09022 -.0108%91
.0901083 -.011758:
08987 —.012656

08836 —.013
086972 —.Ollbgag
oKL -012513

083763 —.0162329
08020  —.0171227

08018  —.010105

-.03395T1  ~.0751298
—.0LT1 5&2 ~.06532%4
1 of

-0

-0 —.0401060
-.002%9 —.0256285
-ONIRE5  —.010908

~0P1295  +.00353523
—0sBEHT  +.0280%19

-.0501103 +.05T516
—-.0399571 +.04% 6161

(fu-)n

0.083333
0833290
.083515;

.oaaez

082628
0832232
OBIR/BT
O8B11T5

0850515
0829766

08

-.0551030
-.035%12

—010816
-.onggh
—.0125098
—013355%9
—013160%
—.0149832
—=.0158044
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(x) N=ho
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Ho006  —282sTT  he6009  —.186023 298690  —.1406268

Bik2r —0RLY HBB36T6  —.203451 29226 -:1521817
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0.0905091
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8685
0508569
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0206831

620k

-050
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0.0000000
~.0008389
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(1) M =5.0 - Contimuad

NACA TN 3606 )
3 4 i
6, )
0.000 0.2500000  0.0000000
L0053 2499908  —.0020
010 2499631  —.0041
015 2H9910  —.0062k
£20 985k  ~.0083315
025 2497695  —.0104131
030 2596661 —.0124538
035 .2&?82 -0U5P6
2494100 —-0166521
045 2h92mh —.010RR
0% 249078 —.0208048
035 24 ~ 0228787
060 463 —.02k907
065 248433 —.0270207
0P 248149 —.029088%
o7 2479265 —.0311B8
08 2576138 —0%2166
083 25 H03  —.0352767
090 2518 —.03TB39
095 ™ 0395
100 2565217 —041438
.10% 2h5OhED  —.043LE5
.110 2555521 ~.0455303
113 -2_2:31 =04 T5705
.120 7103 —.0496067
123 ~051658
120 3 ~.0B6659
«135 2433128 —.0536505%5
150 2528112 —05TR9S
155 2422918 —~0%97237
.10 281THT 0613351
160 25062  —.065B65
a0 23H296 09N
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.19 23688k —0TT6122
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200 0909576  —.199527
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.80 -186P&R -0227T7
.500 —.1818120 +.008528
000 —ATI5RT  +.0385568
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0.2000000
1999921
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68177
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—.0133767
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TABLE T.- VALUES OF £(K,3) = (17‘)3 + 1(:7\)1 - Comtdmmed

(%6},

0.1528571
1428510
1528325
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k27588

.52 P35
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< 142355
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.1521139

.13
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35081
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ITED
139075
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(1) ¥ = 5.0 - Contimued

(%e),
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0.12
1259945
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+120056%
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